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"DV/t I FASTENER — WITH SUPERIOR CLAMP-UP CHARACTERISTICS 



BATTERIES: 

SHAPED TO THE MISSION 

Aerojet-General has perfected a zinc-silver chloride 
battery that can be produced in virtually limitless dif- 
ferent sizes and shapes. This ultra-lightweight battery 
yields approximately .9 volt, with capacity dependent 
upon size, and permits series arrangements to achieve 
higher voltages if desired. 

Storable "on the shelf" for any length of time, the 
battery will not be activated until water— fresh, 
brackish or salt — is added. Then, it activates extremely 
rapidly and has a life span many times that of conven- 
tional batteries. It will deliver consistent output at 
temperatures as low as -50°F and as high as + 212°F, 
in or out of water, at any altitude, in any environment. 
Aerojet-General will custom-produce these unusually 
versatile primary batteries to your exact specifications. 
For complete details mite to: 


CHEMICAL DIVISION 






. call for actuators with inherent 
reliability. Such failproof performance has long been characteristic of Ex-Cell-0 
hydraulic, pneumatic and mechanical rotary and linear actuators. ■ Equally reliable 
fuel controls, nozzles, metering systems, compressor blades, wheels and other 
precision powerplant, airframe and GSE components are also produced by Ex-Cell-0 
in quantity. ■ Ex-Cell-0 facilities include prototype design and testing; highly 
developed techniques for machining and fabricating modern metals; in-plant heat 
treatment; and inspection and quality control procedures specifically suited to 
the production of precision hardware for the fields of aircraft, missiles and atomics. 
■ Contact our Representative in your area, or write direct for detailed information. 
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AEROSPACE CALENDAR 


Ian. 22-24— 30th Annual Meeting. Insti- 
tute of the Aerospace Sciences, Hotel As- 
tor. New York, N. Y. Honors Night 
Dinner, Jan. 23. 

Ian. 23-26— Third Annual Solid Propellant 
Rocket Conference, American Rocket 
Society, Baylor University, Waco, Tex, 
Jan. 24-26— Second Symposium on Thermo 
physical Properties, Princeton, N. J. Spon- 


: Heat Transfe 


Regional Meeting. Scripps Institution of 
Oceanography, University of California, 

La Jolla, Calif. 

Jan. 29-Army Aviation Contract Services 
Symposium. Hotel W ashington. Wash- 
ington, D. C. Sponsor: National Aeronau- 
tical Services Assn, 

Jan. 29-30— Annual Meeting, Assn, of Local 
Transport Airlines, Washington Hotel, 
Washington, D. C. 

Jan. 29-Fcb. 2-American Institute of Elec 
trical Engineers' Winter General Meeting, 
Hotel Statler and Coliseum, New York. 

Jan. 30-31— Board of Directors Meeting, 
Airport Operators Council, International 
Inn., Tampa, Fla. 

Feb. 6-7-Symposium on Redundancy Tech- 
niques for Computing Systems, Depart- 
ment of the Interior Auditorium, Wash- 
ington, D. C. Sponsor: Information Sys- 
tems Branch, Office of Naval Research. 

Feb. 7-9— Third Winter Convention on 
Military Electronics, IRE, Ambassador 
Hotel, Los Angeles. 

(Continued on page 7) 



NEW! Solid State 

time/delay/relays 



...with traditional AGASTAT* reliability! 


Now available . . . solid state time/delay /relays with the accuracy essential 
for critical missile and computer applications! These new AGASTAT re- 
lays are the result of over 25 years’ time delay engineering and manufacturing 
experience . . . specialized experience which has made AGASTAT the 
standard of reliability throughout industry. 

Advanced design combines specially selected semiconductors and other com- 
ponents in a "modular-sandwich” configuration. Result: the standard mod- 
ules mean flexibility; uniformity, and rapid delivery of “custom” produced 
prototypes. The solid state AGASTAT is hermetically sealed . . . resistant to 
vibration and shock. Special circuitry protects against input polarity re- 
versal, provides immunity to voltage transients and continuously modified 

What are your requirements? These solid state relays are only 1-5/16" sq. 
. . . available in six standard types, with delay on pull-in or drop-out; timing 
ranges from 0.01 sec. to 10 hours, fixed or adjustable. Operation— 18-32 vdc; 
-55c to 125c; load capacity to 5 amperes. Write Dept. SI-11, for data sheet. 
Or ask for a quotation on your special application requirements. 

APACTAT TIM,NG instruments 

O I fl I q ELASTIC STOP NUT CORPORATION OF AMERICA 
\s-T ELIZABETH DIVISION ■ ELIZABETH, NEW JERSEY 
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Another instance of Rohr ingenuity 



moon 

NASA Ranger, moon-landing space craft, required an ultra-light unit to 
support its vital retro rocket and instrumentation package. Rohr developed 
adhesive bonded units, like that shown above, weighing 1 Vi pounds to hold 
the 300-pound payload. And, despite weight limitations and curvilinear con- 
figuration, Rohr built, tested and delivered the first unit within 30 days. 
Another case where Rohr ingenuity and bonding capabilities solved an impor- 
tant production problem. For more about bonding at Rohr write Mr. A. R. 
Campbell, Sales Manager, Dept. 90, Rohr Corporation, Chula Vista, Calif. 

Rohr bonding design manual available to interested engineers. 



AEROSPACE CALENDAR 


(Continued from page 5) 

Feb. 14-16— International Solid-State Cir- 
cuits Conference, Institute of Radio En- 
gineers, Sheraton Hotel and University of 
Pennsylvania, Philadelphia, Pa. 

Feb. 1S-17— Golden Gate V ' ’ 


n Socic 


i, Fair- 


mont Hotel. San Francisco. Calif. 

Feb. 19-21— Tracking & Command of Aero- 
space Vehicles, Institute of the Aerospace 
Sciences, San Francisco, Calif. 

Feb. 22— First Women’s Space Symposium, 
Ambassador Hotel, Los Angeles. Calif. 

Feb. 27-Mar. 1-Third Annual Symposium 
on Nondestructive Testing of Aircraft 
and Missile Components (unclassified), 
Gunter Hotel, San Antonio, Tex. Spon- 
sors: South Texas Section-Society for Non- 
destructive Testing: Southwest Research 
Institute. 

Feb. 27-Mar. 1— Symposium on the Appli- 
cation of Switching Theory in Space 
Technology, Palo Alto, Calif. Sponsors: 
Lockheed Aircraft Corp.; Air Force Office 
of Scientific Research. 

Mar. 1-3-Eighth Scintillation and Semicon- 
ductor Counter Symposium. IRE, Shore- 
ham Hotel. Washington. D. C. 

Mar. 5-8— Seventh Annual Gas Turbine Con- 
ference and Products Show, American So- 
ciety of Mechanical Engineers, Sham- 
rock Hilton Hotel, Houston, Tex. 

Mar. 8-9— Institute of the Aerospace Sci- 
ences’ Propulsion Meeting (classified), 
Cleveland, Ohio. 

Mar. 14-16— Electric Propulsion Conference. 
American Rocket Society, Hotel Clare- 
mont, Berkeley, Calif. 

Mar. 16— Annual Robert H. Goddard Me- 
morial Symposium. "Torques and Atti- 
tude Sensing in Satellites." American As- 
tronautical Society. Washington. 

Mar. 26-29-International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria. New York. 

Mar. 28-29—' Third Symposium on Engi- 
neering Aspects of Magnetohydrodynam- 
ics, University of Rochester, Rochester, 
N. Y. Sponsors: American Institute of 
Electrical Engineers: Institute of the Aero- 
space Sciences; Institute of Radio Engi- 
neers; University of Rochester. 

Apr. 1-4— Mid-Year Conference, Airport 
Operators Council, Shoreham Hotel, 
Washington. D. C. 

Apr. 3-5— Launch Vehicles: Structures and 
Materials Conference. American Rocket 
Society. Ramada Inn, Phoenix, Ariz. 

Apr. 3-6— National Aeronautic Meeting (in- 
cluding production forum), Society of 
Automotive Engineers, Hotel Commo- 
dore, New York. N. Y. 

Apr. 10-12— Second Symposium on The 
Plasma Sheath-Its Effect Upon Re-entry 
Communication and Detection, New Eng- 
land Mutual Hall, Boston. Sponsor: AF 
Cambridge Research Laboratories. 

Apr. 1 1 -1 3— Southwestern Conference and 
Electronics Show, Institute of Radio En- 
gineers. Rice Hotel, Houston, Tex. 

Apr. 11-13-Annual Technical Meeting and 
Equipment Exposition. Institute of En- 
vironmental Sciences, Sheraton Towers 
Hotel, Chicago, 111. 

Apr. 14-16— Second Conference on Kinetics, 
(Continued on page 9) 



/Vhitua£ ude^emce 

Temco video processors reduce ground, airborne and ship- 
board radar interference problems □ eliminate false target 
interference □ clear scope clutter □ sharpen target posi- 
tion □ increase the number of tracks that can be carried 
□ reduce operator fatigue. Proved in civil aviation and 
military applications, Temco video processors require only 
minor modification for backfitting into existing systems. 
Processors using either video integration (linear) or video 
correlation (non linear) techniques in vacuum tube or 
transistorized designs can be supplied on short notice. 
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Pulses recorded on any standard 100-ki 
back on the Mincom Series CM- 100 V 
prerecorded tape from a standard 100-kc recorder will present on the CM -100 an improved fre- 
quency response of 200-220 kc ± 4 db with a practical limit of 250 kc. CM- 100's superior play- 
back heads and phase-compensating electronics produce better rise time, correcting for phase 
shift and overshoot. This recovery of hidden data is only one of the advantages of the CM- 100, a 
7 or 14-track 1-megacycle system which is now performing predetection recording/reproducing 
on an operational basis— in FM/FM modulation, PCM and PCM/FM. Write for specifications. 


mincom Division 
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™cc. Fairmont Hotel, San Francisco, 

Park Hotel.' V\Sngton, < ’D C C. Shaat,,n 
May 2-11— International Space Research and 
Technology Exhibition, Olympia. London, 
England. Sponsor: British Interplanetary 

May 1-4 — First International Congress on 

JKKSiE 


ethnical Socicty-Dcpart- 

Colorado Springs. Colo. 

May H-17-’lst Annual National Confer- 
ence, Society of Aeronautical Weight Eli- 

SSe**® 

Mas ^22-2-f— National Microwave Theory & 
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JOY ENGINEERS CAN DESIGN 
A CUSTOM FAN TO FIT 



In many cases the primary requirement for cooling or ventilating fans 
is that they fit into whatever space remains after major equipment 
components have been positioned. Length, width, height, weight, ca- 
pacity . . . any one or all may be critical. 

Joy engineers have developed hundreds of fans to meet specific di- 
mensional requirements while delivering air at the specified pressure 
and volume. Performance may be achieved with centrifugal, axial-flow 
or mixed-flow designs, providing either fixed duty point or broad operat- 
ing range performance characteristics. 

Whatever your air moving problem, your Joy representative can 
supply a solution. Most requirements can be met economically from 
the hundreds of stock models available. A standard series of 60 cycle 
fans can be delivered “off the shelf.” If a special fan is necessary, Joy 
will provide an efficient, economical design. For full details on Joy 
fans, write for Bulletin 3992-59. 
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Interiors 
custom built to 
last the 


A custom interior properly engineered for 
the stresses of flight will long retain its 
beauty, comfort and safety. This is possible 
when the unseen structure of the interior 
is of sound basic design, scientifically inte- 
grated into the framework of the aircraft, 
and quality built. 

Every AiResearch custom interior is 
engineered to retain its high quality for the 
lifetime of your aircraft. Construction is 
lightweight yet rugged throughout. And each 
interior is designed and built to meet the 
most exacting of individual tastes in styling, 
from the ultra modern to conservative. 

All fu rniture is made of the finest materials 
and is hand finished hv expert eraftsmen. 


LIFETIME 


of your 
aircraft 


The internal construction and fitting of 
each piece is equally exacting. So why fly 
second class in your own aircraft? 

Check into the reputation of AiResearch 
Aviation Service. It is the most experienced 
and respected company in the complete mod- 
ification of corporate aircraft, including 
installation of electronic, electrical and 
instrument systems. 




Send today for our 28-page brochure illus- 
trating anti describing AiResearch custom 
interiors nntl the company's extensile 
facilities. 


AiResearch Aviation Service Division 

lmcrnnlioiiiil Airport, Los Angeles, California /Telephone: OKegon 8-6161 


Any or all 
Time Codes... 


ASTRODATA can give you, in one standard in- 
strument at standard instrument prices, any pres- 
ently used time code format or up to 8 codes 
simultaneously. You can choose from more than 
30 standard options, all immediately available 
off-the-shelf. Only Astrodata can honestly make 
this offer. 

Astrodata’s complete line of solid state time code 
equipment is built to MIL requirements around 
modular plug-in circuit cards. Right now cards 
are on the shelf for all time code formats in use 
today, including IRIG Members A, B, C, and D; 
NASA 36-, 28- and 20-bit; Atlantic and Pacific 
Missile Ranges, Eglin, White Sands, etc. 

Using these standard modules, and combinations 
thereof, Astrodata supplies “custom” generators/ 
translators in the shortest possible time and for 
the lowest possible price. No costly engineering 
design is involved. 


Astrodata’s approach also avoids early obsoles- 
cense. The user can add and subtract modules 
with ease; instead of a complete new generator 
or translator, he orders new cards as he would 
spare parts. As new code formats are developed, 
Astrodata develops new plug-ins at once. 

We invite you to investigate, and will be happy 
to supply names of customers in your area. 
Example of Astrodata Time Code Equipment 




SERIES 6190 TIME CODE GENERATOR 
Available for generating all time code formats; stabil- 
ity, 1 part in 10 * per day with internal frequency 
standard, also precise synchronization to external 
frequency standards; multiple, simultaneous serial 
time code outputs; 8 simultaneous pulse rate outputs, 
(1 me per second to 1 per minute); 3 optional inter- 
changeable plug-in power supplies (60 cps, 400 cps, 
28 v/dc); completely transistorized. 


A-STHODA-TA xnre. 


'* Epsco-West 

ANAHEIM, CALIFORNIA 




Space 

orbits around 
FLORIDA 



after 
you decide to put 
plant in Florida, 

locate where 
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THE QUIET MEN 

Today, we're united in one of the hardest fought crusades the world has ever seen 
—the all-out assault on every frontier of scientific knowledge. Yet the beginnings of 
these ventures are not marked with fanfare. The battles and victories are often fought 
and won in complete loneliness by a single man ... or by groups of men sharing their 
knowledge. From their quiet yet unrelenting research efforts come the theories that one 
day make the headlines. 

Never before have such men been so needed; never before has their stimulus 
been so great; never before have their findings been so significant. 

Our nation’s investment in military and scientific research alone is already yielding 
dividends in terms of America's economic growth. Many of the new jobs, products, 
services, and even industries that today loom large on the American scene are the 
fruits of ideas put to work in the last decade. 

Since its earliest days, America's aviation industry recognized the significance and 
need for extensive research activities. Today the aviation industry is better known as 


the aerospace industry. No longer is it known only for its leadership in aircraft; it is 
now recognized as a dynamic force in many other fields: chemistry... computers... 
nuclear energy . . . communications . . . life sciences . . . electronics . . . propulsion . . . 
naval technology . . . navigation. 

Through this research and diversification, the aerospace industry is contributing to 
the advance of the Free World's scientific progress. And here -as in all American 
industry- the quietest roles are often played by the men of science whose accomp- 
lishments are bettering the lives of all. 

These are the men of research ... the men whose vocabulary does not include the 
word "impossible.” 

These are the quiet men. 

North American Aviation is at work in the fields of the future through these six divisions: Atomics 
International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems. 



Graphite 
comes of 
age in 
Aerospace 
Technology 

This huge press can pro- 
duce rocket nozzle inserts 
and other premium grade 
(or commercial) graphite 
pieces u p to 103 inches in 
diameter! 

If you need high quality, 
big size graphite pieces for 
your aerospace program, it 
will pay you to talk with us. 



GREAT LAKES 

CARBON 

CORPORATION 
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Look to PARSONS ELECTRONICS for 

AIRBORNE INSTRUMENTATION RECORDERS 

PARAIR — a new series of airborne instrumentation recorders from Parsons Electronics . . . 
providing high performance data acquisition under aerospace environments. PARAIR features 
— analog, digital, FM, pdm record-reproduce • command control of recording modes • end of 
tape sensing • magazine load • handles all standard tape speeds • two speed drives provide 
up to 100:1 speed ratios • solid state quick access plug-in electronic modules • lightweight 
and compact. For technical information on the parair-940 write 



PARSONS 


iLECTRONICS 


A DIVISION OF THE RALPH M. PARSONS COMPANY 
151 SOUTH DE LACEY AVENUE, PASADENA, CALIFORNIA 


WORLD WIDE SERVICES: APPRAISALS AND ECONOMIC STUDIES • ARCHITECT-ENGINEERING . CONSTRUCTION • ELECTRONIC SYSTEMS 
AND COMPONENTS • MINING AND METALLURGICAL ENGINEERING • PERSONNEL TRAINING • PETROLEUM-CHEMICAL ENGINEERING 
PETROLEUM PRODUCTION SYSTEMS • PLANT OPERATION • POWER PLANT ENGINEERING • WATER DEVELOPMENT AND SYSTEMS 





MODICON* Command and Control Systems provide complete situation mastery in air defense with: first day capability, 
mixed weapons control, tactical flexibility, modular dispersibility and immediate transportability— anywhere in the world. 
Data handling and display systems engineers qualified to conduct MODICON-level engineering will find a broad 
spectrum of exceptional opportunities at Litton. An Equal Opportunity Employer. Send resume to Department 01. 



LITTON SYSTEMS, INC. 

BEVERLY HILLS, CALIFORNIA 

A DIVISION OF LITTON INDUSTRIES 
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Be practical 


When ihe soldering gels lough, crimp, 
lo terminate connectors by soldering them. 

example. After a jet lighter is assembled 
to the point where connectors are ready 
to be terminated, working space has prac- 
tically vanished. Under these conditions, 

Thai's probably why many airframe 
manufacturers and subcontractors have 
standardized on Amphenol "Poke R"* con- 
nectors, especially when a MIL-C-5015 



has ever been forced to make circuit 
changes involving soldered terminations 

Complete technical data, including 
'Poke R- environmental resistance charac- 
teristics, is available from any Amphenol 
Sales Engineer. If you prefer, write Dick 
Hall, Vice President. Marketing. Amphenol 
Connector Division, 1830 S. 54th Ave.. 
Chicago 50, Illinois. 


CCTMEB i Connector Division/ Amphenol-Borg Electronics Corporation 


EDITORIAL 


Space Pace Accelerates 


As \vc predicted about this time last year (AW Jan. 
16, p. 21 ) the pace of the U.S. space program has been 
accelerated significantly during 1961. President Ken. 
nedy’s establishment last spring of manned space flight 
to the moon as a national goal gave the program a good 
long-range focal point around which to develop the 
broad spectrum of space technology this nation needs. 
In our travels both in this country and abroad we find 
there is still a basic public misunderstanding regarding 
the significance of the lunar landing program, although 
we are sure the Soviet space scientists grasp its full 
import accurately. Too many people regard the lunar 
landings either as a spectacular stunt or as the end prod- 
uct of our space program. If either of these two views 
were valid, the Apollo program would not be worth the 
price we will pay for it, either in taxpayers’ dollars or 
in the time and energy expended by our best scientific 
and engineering brains. 

Program Focal Point 

Fortunately, neither of these views is valid. The 
moon program, with its high national priority, is simply 
a focal point around which to develop effectively the 
broad base of space technology that is necessary for our 
economic, military and international prestige require- 
ments as a nation. Once past the initial manned orbital 
flights, the moon is the next logical goal of manned ex- 
ploration. As such, it is probably the best nucleus 
around which to organize an expanded, accelerated, and 
technically aggressive space program. 

To land men on the moon, permit them to explore 
it and return safely to earth, it will be necessary to fill 
virtually all of the current voids in scientific knowledge 
along the frontiers of space technology. It will also be 
necessary to design and construct all tvpcs of space ve- 
hicles that will be required for both civil and military 
operations in space and to perfect operational techniques 
for virtually all of them. This is particularly true for 
the key techniques of orbital rendezvous and high- 
velocity controlled re-entry, for mastery of both must be 
achieved before any substantial extension of manned 
space flight is possible beyond low orbits. 

We respectfully suggest to the top-level officials of 
NASA that they devote considerable time and effort this 
year to lucid, effective explanation to both Congress and 
the American people of the full technical and economic 
significance of the Apollo program. If they don't, they 


can expect a reaction of public and congressional indif- 
ference to become evident in 1963. This indifference 
could make it easy for legislators to wield a fiscal axe and 
infect the space program with financial anemia just when 
its technical pace would be gathering significant speed. 

After the Apollo program was established as a national 
goal, the next significant acceleration of the space pro- 
gram became evident in the series of technical competi- 
tions and contract awards that has put the large booster 
program into high gear and placed virtually all of basic 
Apollo hardware development programs into the hands 
of industrial contractors. At the same time, most of the 
facility expansions required for the Apollo program were 
initiated and are now under way. This is truly a remark- 
able achievement for both the technical and adminis- 
trative levels of NASA. 

Another hopeful sign appearing on the space horizon 
with the new year is the indication that NASA and the 
Air Force Systems Command are establishing an effec- 
tive liaison at all working levels (AW Jan. 1, p. 26). We 
devoted considerable editorial space last fall to empha- 
sizing the urgency of this military-civil liaison for a truly 
effective national space program. We also outlined the 
areas where the existing liaison machinery was inade- 
quate. It is gratifying now to see some genuine progress 
being made in this vital area. 

Lunar Program Enthusiasm 

NASA has done a notable task in getting the Apollo 
program rolling, and men such as Vice President Lyndon 
Johnson, Dr. Edward Welsh, executive secretary of the 
space council, and Janies Webb, NASA administrator, 
have done a remarkable job in exciting the interest of 
President Kennedy and congressional leaders in the space 
program as a significant national goal. 

One of the major problems still remaining is to enlist 
the sustained support of the American people and their 
legislative representatives behind the space program that 
has been so boldly charted and swiftly accelerated. For 
if this program is not adequately explained to the Amer- 
ican people, they will soon become bored with it once 
the novelty of space spectaculars wears off, and the 
familiar twins of indifference and false economy that 
have strangled so many other promising programs will 
take over the space program. 

—Robert Hotz 
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Space Vehicle Systems Analysts for Space Technology Leadership 


:C, ABE AVAILABLE OS BEQUEST. 


Velocity is but one consideration when one contemplates "exceeding the limits of the earth." The proper weighting of the 
irreducible parameters of time, cost, and human safety is paramount. At Space Technology Laboratories, Inc., this respon- 
sibility rests with the outstanding professional staff of STL's Systems Research Laboratory. Its members daily employ the 
tools of systems analysis in vehicle design, guidance and control, communication, cost effectiveness, reliability and other 
elements to create new space vehicle concepts. Today the continuing expansion of STL's efforts in this area creates career 
opportunities for senior Engineers, Physicists, and Applied Mathematicians whose abilities exceed the stimulus and respon- 
sibility inherent in their present assignments. Those capable of dealing with a full spectrum of challenging analytical 
problems, regardless of race, creed, color or national origin, are invited to communicate with Dr. R. C. Potter, Manager 
of Professional Placement and Development. 


SPACE TECHNOLOGY LABORATORIES, INC. p.o.box vsoos-a, los angeles 45. California 


Los Angeles - Vandenberg AFB • Canoga Park • Norton AF8, San Bernardino 



Dayton • Cape Canaveral • Washington D.C. • Boston • Huntsville 


WHO'S WHERE 


In the Front Office 

Adm. Arlcigli Burke (USN, ret.) and 
Gen. Orval R. Cook (USAF, ret.), elected 
directors of Thiokol Chemical Corp., Bris 
to!. Pa. 

Frank W. Godscy, )r., elected board 
chairman of Dcv-Tek, Inc., Orlando, Fla 

Thomas L. Phillips, executive vice presi 
dent. Raytheon Co., Lexington, Mass 
Phillips is general manager of the com- 
pany's Missile &■ Space Division, 

Thomas R. May succeeds William B. 
Riekc as vice president of Lockhccd-Gcorgia 
Co., Marietta. Ca.. a division of Lockheed 
Aircraft Corp. Rieke is now vice presi- 
dent of Lockheed Aircraft International. 
Los Angeles, Cnlif. Other Lockhecd-Georgin 
appointments: Thomas F. Morrow, ad- 
ministrative director; Maurice M. Egan, di- 
rector of financial operations. 

George II. Sullivan. M.D., corporate vice 
president. Space-labs. Inc.. Van Nuys, Calif. 
Dr. Sullivan continues as the company's 
medical director. 

Jere T. Farrah, vice president-mainte- 
nance and engineering. Seaboard World 
Airlines. 

Joseph M. Hertzberg, division vice presi- 
dent-defense marketing. Defense Electronic 
Products. Radio Corp. of America, Cam 
den. N. J.. succeeding John II. Sidcbottom. 
now division vice president and general 
manager. Major Systems Division, Defense 
Electronics Products. Moorcstown, N. J. 

Henry P. Huff, Jr., executive vice presi 
dent. Airline Division of Slick Airways, Inc 

Walter A. Halm, director. Management 
Analysis Division. Office of Administration. 
National Aeronautics and Space Adminis- 
tration. Washington. D. C. 

Honors and Elections 

Frank W. Fink, vice president-engineer- 
ing products for Ryan Aeronautical Co.. 
has been named president of the Society 
of Automotive Engineers for 1962. 

Queen Elisabeth If has named the fol- 
lowing to the Order of the Bath (Military 
Division I: Air Marshal Sir Charles Ehvortli, 
RAF. commander in chief. Middle East 
Command; Acting Air Marshal George Au- 
gustus Walker, commander. Flying Training 
Command; Acting Air Marshal Douglas G. 
Morris, chief of staff. Allied Air Forces, 
Central Europe; Henry Hardman, perma- 
nent secretary. Ministry of Aviation (Civil). 

Changes 

Dr. Arthur Rudolph, assistant director, 
Systems Engineering. National Aeronautics 
and Space Administration's Office of 
Maimed Space Flight. Marshall Space 
Flight Center. Huntsville. Ala. Also: Dr. 
J. P. Kuettner. in eltarge of the Sahim- 
Apotlo Program. Saturn Systems Office, 
NASA Marshall Space Flight Center. 

Roderick N. MacLeod, engineering man- 
ager. Lcar-Romcc Division, Elyria, Ohio, of 

A. M. (Tex) Johnston. Dyna-Soar pro- 
gram manager. Aero-Space Division, The 
Boeing Co., Seattle, Wash. 


INDUSTRY OBSERVER 

► Cost of developing the USAF-Douglas Skybolt air-launched ballistic 
missile currently is placed at about S450 million, which is more than twice 
the original estimate for developing a missile that would have had con- 
siderably longer range and higher accuracy than the one presently programed. 
USAF recently sought additional funds to accelerate the program but was 
turned down bv Defense Department. 

► USAF briefing on proposed medium-range ballistic missile (MRBM) 

. is imminent. Requests for quotations will be issued to industry on the 

basis of associate contractors for these areas: propulsion, command and 
control, guidance, re-entry vehicle, transporter-launcher, and the integration, 
assembly and clieckout assignment. 

► Discoverer program, which was to have ended last year, now has several 
dozen additional missions assigned. USAF’s Systems Command wants to 
launch about 18 Discoverers per year, chiefly as testbeds for Samos 
reconnaissance and Midas missile warning satellite systems, components and 
techniques. 

► NASA’s Jet Propulsion Laboratory is considering a combination of Titan 
2 and the Agcna C as an alternative to the Atlas-Centaur as a launching 
vehicle for the Mariner B deep space probes to be fired in 1964. Mariner 
B payload probably will be designed to fit within a 7-ft.-dia. envelope. 

► Air Force Electronic Systems Division soon will request industry proposals 
for design and fabrication of three air-transportable AN/TSQ-47 terminal- 
area traffic control systems, designed for quick deployment to sites that have 
no control facilities (AW May 29, p. 29). The system will include a search 
radar, precision approach radar, communications, VFR and Il' R tower vans, 
plus an AN/TRN-17 van-mounted Tacan navigation aid which will be 
government furnished. Early delivery will be a major factor in the selection 
of a contractor. 

► Competition for a lightweight, personal air-sea rescue beacon which could 
automatically transmit UIIF distress signals from a downed pilot will be 
held soon bv Navy's Bureau of Weapons. Beacon probably would weigh not 
more than two pounds and would include provisions for short-range voice 
communications between the pilot and search aircraft. 

► At least one firing in USAF’s Project Asset (acrothermodynamic structural 
systems evaluation test) is expected this calendar year, with several more 
scheduled for next year. Asset calls for launching of a number of hypersonic 
glider models on Blue Scout boosters to studv effects of heating on structures 
of the types to be used on Dvna-Soar and follow-on manned space vehicles 
(AW Apr. 10, p. 22). Gliders will be fired to velocities of 19.000-20,000 
fps. and altitudes of up to 400,000 ft. 

► Minncapolis-Honcywcll has been chosen by Naval Ordnance Test Station. 
China Lake, Calif., to assist in preparation of the Advanced Research 
Projects Agcncv-sponsorcd infrared and ultraviolet measurement studv, called 
Tabstonc (AW Jan. 1, p. 13). 

► Greater freedom of action for pilots of lire Dyna-Soar orbital glider will 
be afforded bv a new pressure suit which features convolutions at the elbow 
and knee joints. Movement in the inflated Dyna-Soar suit is reported to be 
much easier than in the Mercury suit. 

► Russia claims geophysicists have been using chemically loaded rockets 
routinely to break up hail storms approaching vineyards in the Alazans-Llaya 
Valiev of the Georgian Soviet Socialist Republic. Eleven points on the peaks 
of the Tsib-Gomborskiy Range are used as firing sites. Radars at the 
approaches to the valley give warning of the hail. 

► Sixtv-eight per cent of all NASA space launches now planned for this 
year involve hardware managed by its Goddard Space Flight Center. 
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SILICOLOGY 


Studies//! Sf/f cones 

HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 


Turn on the heat— 

Silicone-based coatings can take it! 


If you were to list the outstanding char- 
acteristics of silicone resins, chances are 
that “heat resistance” would rate near the 

Paint manufacturers who formulate 
liigh-temperature coatings have long 
been aware of this important property 
and are turning more and more to sili- 
cone resins as a base for their products. 
These range all the way from high-tem- 
perature enamels for electrical appliances 
to special paints used on rockets and 
missiles, jet aircraft engines, and other 
advanced space vehicles. 

resins inevitably leads to one made by 
Union Carbide, not only because of their 
unmatched reliability and uniformity, 
but because each has been scientifically 
designed to meet a specific paint require- 


LOW-TEMPERATURE CURE 

Take Union Carbide R-630, for instance, 
a new low-temperature curing resin 
which has been widely adopted by the 
paint industry as a base for appliance 
finishes and for paints on engines, motors, 
generators and other high-temperature 
electrical equipment. Enamels based on 
R-630 are free from many of the handling 
problems inherent in the use of other sili- 
cone varnishes and may be applied over 
any metallic surface by spraying, flow 
coating, brushing, or dipping. Lighter in 
weight, more flexible and less expensive 
than ceramic coatings, it can be blended 
with acrylic enamels to give them im- 
proved thermal stability and resistance to 
weathering. 

The color range is virtually limitless, 
and high-temperature enamels based on 
R-630 have outstanding durability, salt 
spray resistance and water-repellency. In 
addition, paints based on R-630 can be 
packaged in aerosol sprays for consumer 
use on home ovens, stoves and radiators. 



ns Cl '•Extra High," is made by Chem Indus- 
trial Co., Cleveland. O., mid is based on silicone 
resins made by Union Carbide. 


aluminum paints. With only 7 to 1 1 per 
cent by weight of resin needed in the 
formulation, aluminum paints of this type 
give outstanding protection in the 500- 
1200 deg. F. range and still retain their 
silvery appearance under these high- 

Applied by brush or spray, such paints 
are used as protective coatings for air- 
craft engines and exhaust stacks, truck 
and engine manifolds and mufflers, fur- 
naces. ovens, stove and heater doors, and 
metal smoke stacks. Heat and flame- 
resistant protective clothing can also be 
fabricated from asbestos cloth coated 
with aluminum paints based on R-64 
organic blends. 

MAXIMUM THERMAL STABILITY 


enamels, it provides the ultimate in ther- 
mal stability and offers far greater heat, 
weather and corrosion resistance than 
organic paints. Typical applications are 
in paints for ovens, incinerators, high- 
temperature electrical appliances, lamp 
shields and reflectors, smoke stacks, pip- 
ing, engines, motors, generators and high- 
temperature processing equipment such 
as are found in many chemical and 
metallurgical industries. 

R-611 based paints can also be pack- 
aged in aerosol sprays for consumer use 
on home ovens, stoves and radiators. 

LASTING QUALITY 

Silicone-based coatings mean savings be- 
cause they provide protection for longer 
periods of time, if you have a coating 
performance problem, look to Union 
Carbide Silicones for your answer. Your 
Silicones Man is at your service. Behind 
him is not only his know-how, but the 
vast experience and research of Union 
Carbide Corporation in virtually every 
field of industry. For information and 
help, fill in the attached coupon and mail 
it today. 



SILICONES 


Silicones Division 

Union Carbide Corporation 

Dept. AM-8101, 30-20 Thomson Avenue, 

Long Island City l.N.Y. 



LOW-COST ALUMINUM PAINTS 

To combine economy with performance 
many large-scale users of paints art 
adopting Union Carbide R-64, a silicon! 
resin which can be cold-blended easily 


If factors of heat, weather and corrosion 
constitute a major problem for you, take 
a look at still another Union Carbide 
product, R-611. Developed specifically 
as a resin vehicle for metallic and nou- 
metallic pigmented high-temperature 
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Space Labor Study 


CAB Proposals 


Comsat Ownership 


Civil Defense Funds 


- Washington Roundup 

Secretary of Labor Arthur J. Goldberg, who has helped settle labor-management 
disputes in fields ranging from grand opera to the airlines, will visit Martin Marietta 
Co.'s plant at Middle River, Md., probably late this month, to take a direct look at 
the problems created by stop and go in the missile and space programs. Goldberg 
said he wants to make a case study of Martin’s situation. 

Martin announced last month that it would have to lay off 2,500 employes because 
of completion of some government work and failure to gain new contracts. Modifica- 
tion work on the Titan 2 for use as a Dyna-Soar booster is ending because Air Force 
has eliminated the suborbital part of the program and will use Titan 3 for orbital flights, 
and work on the Mace tactical missile is about completed. 

Martin had hoped to take up the slack by winning National Aeronautics and Space 
Administration competition for cither the Saturn IB booster or the Apollo spacecraft, 
but lost both. Since the layoff was announced, Baltimore and Maryland political 
leaders have been urging the federal government to solve the unemployment problem 
by awarding space and defense contracts to Martin. 

Goldberg’s recommendations to President Kennedy after his Martin visit undoubt- 
edly will influence the stewardship of the space program. A good probability is that 
the Administration will give even more weight than it has in recent months to unem- 
ployment problems in deciding where the billions involved in the space program 
should be spent. 

Civil Aeronautics Board will propose “basic changes” in the bills, passed last 
year bv the House and Senate but never moved beyond a joint House-Senate con- 
ference, that would have given supplemental airlines permanent status, Chairman Alan 
Bovd told a House subcommittee last week. The subcommittee is investigating the 
supplemental! as a result of the recent Imperial Airlines crash (see p, 40). Boyd said 
“added considerations” will be pointed out to Congress as a result of a CAB-Fcderal 
Aviation Agency investigation of the supplemental carriers. The Board has vet to 
approve the proposed changes, and Boyd did not sav what they might be. 

CAB will delegate authority to its bureaus and their divisions to settle non-hearing 
matters, effective Jan. 20. Previously, bureaus and divisions could approve but could 
not deny non-hearing matters such as applications to conduct overseas MATS 
charter operations. These had to be referred to the Board for denial. Staff decisions 
now can be appealed to the Board, but only once. The change is a result of Congress’ 
passage last July of President Kennedy’s reorganization plan for CAB. 

Federal Communications Commission is standing pat on its position that owner-’ 
ship of a space communications system should be limited to international common 
carriers. National Aeronautics and Space Council has recommended a broad base of 
ownership. FCC has great influence with the House and Senate commerce commit- 
tees. Legislation proposed by Sen. Robert Kerr, chairman of the Senate space com- 
mittee. would give FCC the authority to decide which communications companies 
would share in ownership of the system. 

Rep. George Mahon, chairman of the key House Armed Services Appropriations 
Subcommittee, has accepted Secretary of Defense Robert McNamara's decision to 
withhold the S85.8 million extra voted by Congress last session for the Dyna-Soar, the 
S514.5 million voted for strategic bombers, and the S180 million voted for accelerating 
development of the B-70 bomber. Given a choice between spending additional money 
for B-52s or accelerating the B-70 development program, Rep. Mahon would favor the 
latter. 

Deadline for industry’s comments on Defense Department’s proposed guidelines 
for incentive contracts has been extended from Jan. 2 to Jan. 31. The proposals were 
circulated to industry last Dec. 4. 

Drive for a four-year, S5 billion-a-year civil defense program will be opened by 
Rep. Chet Holificld, chairman of the Joint Congressional Committee on Atomic 
Energy. Hearings on civil defense are first on the agenda of the Government Military 
Operations Subcommittee, which Rep. Holifield also heads. 

Dr. Nicholas E. Golovin, former director of systems engineering in NASA's 
Manned Space Flight Office and chairman of the joint Dcfense-NASA Large Launch 
Vehicles Planning Group, will become technical assistant to Dr. Robert C. Seamans, 
Jr., associate administrator. Dr. Joseph Shea will replace Golovin in the svstems 
engineering job. 

NASA may present its budget request to Congress in two rather than three broad 
categories. New categories would be one called research, development and operations 
and another called construction. Last year, requests were split into research and 
development, salaries and expenses and construction of facilities. 

Adm. Charles R. “Cat” Brown, who retired as NATO’s commander-in-chief, 
southern Europe, on Jan. 1, will join McDonnell Aircraft as European representative. 

-Washington Staff 
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Navy Plans to Launch Quintuple Satellite 


Single launch vehicle to carry five separate units; 
experiments require orbits reaching high latitudes. 


Washington— Navy will attempt to put five separate satellites into orbit 
with one launch vehicle on Jan. 24 or 25. The payloads, to be known as the 
Composite 1 satellite, are scheduled to be launched from Cape Canaveral, 
Fla., into a 500-naut.-mi. orbit that will carry them over high latitudes. 

Three of the payloads are types that have been sent into orbit before as 
piggybacks on Transit experimental navigation satellites and two are new. 
Four will be kicked into their own orbits and one will remain attached to 
the Able-Star second stage of the USAF-Douglas Thor-Able Star launch 
vehicle. 


Main purpose of Composite 1 is to 
carry experiments that require an orbit 
leaching high latitudes. To achieve such 
an orbit, an inclination of 67.5 deg. 
from the equator was chosen. Ideally, 
the orbit will be as near circular as pos- 
sible. It will be considered a success- 
ful orbit if the perigee is not less than 
400 naut. mi. and the apogee does not 
exceed 600 naut. mi. 

Total weight of the five payloads will 
be 225 lb. They range in size from 20 
in. m diameter to 5.5 in. in diameter. 
The satellites arc: 

• Solar Radiation 4, which will be re- 
ferred to as SR-4. 


• Secor, for Sequential Collation of 
Range. 

• Lofti 2, for Low Frequency Trans- 
ionosphere. 

• Snrcal, for Space Surveillance System 
Calibration. 

Payload Management 

Over-all management and sponsorship 
of Composite 1 is under Navy’s Bureau 
of Weapons. The Nat al Research Labo- 
ratory is responsible for payload prepa- 
ration and for management of the SR-4. 
Lofti 2 and Surcal satellites. Injun 2 
is under the guidance of the State Uni- 
versity of Iowa and Dr. James A. Van 
Allen. This organization also will com- 



mand Injun 2’s operation in orbit. The 
Secor satellite is sponsored by the Army 
Corps of Engineers Research and Dc- 
velopmcnt Laboratory. 

Aerospace Corp. will have over-all 
cognizance of the launch vehicle, in- 
cluding systems engineering and tech- 
nical direction and integration of the 
satellite payloads with the launch 

Launch of Composite 1 will be the 
responsibility of the Air Force Space 
Systems Division. The 6555th Test 
Wing (development) of USAF’s Ballis- 
tic Systems Division will conduct the 
launchings. 

Space General Corp., formerly Space 
Electronics Coqi., will build, assemble 
and test the Able-Star stage. It also will 
furnish the electronics for Able-Star ex- 
cept for guidance, which is furnished 
by Bell Telephone Laboratories. 

Space Technology Laboratories. Inc., 
will handle orbital computations and 
directions from its space navigation 

SR-4 is an aluminum sphere 20 in. in 
diameter and is a modification of previ- 
ous solar radiation satellites which were 
sometimes called Greb satellites. In- 
corporated in the sphere will be three 
X-rav detectors and one Lyman-alpha 
detector. 

Lyman-alpha radiation is a high- 
energy spectral, or emission, line in the 
far ultraviolet range. This glow in the 
exosphere is believed to be produced by 
excited hydrogen atoms. 

Since hydrogen is abundant in space, 
it is presumed that there is a significant 
amount of Lyman-alpha radiation that 
might be a source of danger to crews 
of space vehicles. It could produce ex- 
treme sunburn and damage the eyes. 
X-rays, which have more energy and are 
of shorter wave length, are potentially 

Three of the detectors in SR-4 will 
be shielded from Van Allen radiation 
belt effects bv the use of magnetic fields. 
The fourth will be shielded by beryl- 
lium. 

SR-4 will have a greater wave length 
and sensitivity range than the previous 
SR-5 satellite, making it possible to de- 
tect more intense and harder X-rays. 
One result of the experiment is ex- 
pected to be a measurement of the sun's 
electron temperature. 

As SR-4 comes into the earth's 
shadow, the Lyman-alpha experiment 
will be started by ground command to 
measure the earth’s neutral hydrogen. 
This experiment will be correlated to 
latitude and longitude to determine 
what geographical variations occur. SR-4 
is expected to remain in orbit one year 
and will send data during that period. 

The Injun 2 satellite is cubical in 
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shape, measuring 16 in. on each side, 
and is made of magnesium. Extending 
from one side is a boom at the end of 
which is a small circular can containing 
two magnetometers. 

Injun 2 also will contain five geiger 
counters, two photometers and two 
magnetometers. It will relay data via 
a digital telemetry system on command 
from the ground. It will provide meas- 
urements on auroral effects in the 
earth’s outer radiation zone and will 
measure light intensity emitted during 
auroral activity in the wave length range 
from 5,570 to 6.500 angstroms. It will 
also measure the electron energy spec- 
trum in the outer radiation zone above 
the band of auroral activity. 

The Secor satellite is an aluminum 
sphere 20 in. in diameter. Basically, 
Secor is a transponder that will gather 
geodetic data which will be transmitted 
to the ground on two coherently related 
frequencies. This data will be used 
later in the control of the Anna geodetic 
satellite which is under the coordina- 
tion control of the Army. Anna is ex- 
pected to produce refinements in meas- 
urements of the shape of the earth 
beyond that discovered by the Navy’s 
Transit satellites and to tic the earth’s 
datums together with greater accuracy 
than before. 

Lofti 2 will continue previous experi- 
ments in the very low frequency electro- 
magnetic range to measure how well 
these frequencies penetrate the iono- 
sphere. Normally, much of the electro- 
magnetic energy at these frequencies is 
refracted in the ionosphere and carried 
around the earth. If they are trans- 
mitted through the ionosphere this 
range of frequencies may be useful in 
space communications. 

One of the highlights of Lofti 2 will 
be the determination of signal attenua- 
tion through the ionosphere in rela- 
tion to latitude, with the polar regions 
getting the closest attention. Earlier 
Lofti satellites showed substantial daily 
variations in ionospheric attenuation 
from day to night and by latitude, with 
the best transmission being measured 
at low latitudes at night. 

The Surcal experiment is contained 
in a cylinder that is 5.5 in. in diameter 
and five and one-half inches long. It 
will have no telemetry system as such 
but it will be able, on ground command, 
to send data for a one-minute period 
during each orbit. This signal will be 
used for calibration of the space sur- 
veillance system which will be tracking 
the satellite. It is also indicated that 
Surcal will carry an optical tracking unit. 

From liftoff the Thor booster stage 
will burn about 165 sec. After the Thor 
burnout the Able-Star stage will be 
ignited and will burn for about 290 sec. 
to about 455 sec. after takeoff. A long 
coasting period will follow. At approxi- 
mately 1.730 sec. after takeoff the Able- 



Star will be restarted to inject the vehi- 
cle into orbit during a 10-sec. burning 
period. Injection will be completed just 
before reaching the South Georgia 
Islands. 

Data for control of the Able-Star 
will be gathered by a mobile tracking 
station which will be stationed near 
Punta Arenas, Argentina, at the south- 
ern tip of South America. Data on the 
Able-Star restart, injection of payloads 
into orbit and payload separations will 
be transmitted to the space navigation 
center for rapid computation and re- 
transmission of control signals to the 
mobile station and other stations which 
will send the command signals. 

After injection into orbit, the first 
satellite to be separated will be the 
SR-4, which will be attached to a sup- 


port tube on the Able-Star. It will be 
separated by a spring. Evenly spaced 
around the support tube and slightly 
lower than the SR-4 will be the Injun 2, 
Lofti 2 and Secor. Each one will be at 
the end of a spoke fastened at the base 
of the support tube. They will be sepa- 
rated in the order mentioned above. 
Surcal will remain attached to the Able- 
Star stage. 

The boost and coasting phase of 
Composite 1 will take the vehicle over 
most of South America. It will pass 
over Colombia, Venezuela, Colombia 
again, Brazil, Bolivia, Argentina and 
Brazil again. 

Tlie South Georgia Islands, near 
which injection into orbit is completed, 
arc located about 600 mi. east of 
Punta Arenas. 
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Defense Budget May Aid Service Unity 


By George C. Wilson 

Washington—' Technique for putting 
together the S 50-billion Defense De- 
partment budget that Congress receives 
this week may prove to be the quietest 
but most effective method yet tried for 
unifying the functions of the armed 

President Kennedy's defense budget 
for Fiscal 1963— his first— also promises 
to go beyond defense and inspire gen- 
eral reforms in both the way the Execu- 
tive department requests money and 
the way Congress appropriates it. 

Immediate focus is on the defense 
budget because of the unusual way it 
was formulated. Instead of weighing 
the money requests of the individual 
services. Secretary of Defense Robert S. 
McNamara ordered Air Force, Army 
and Navy leaders to collaborate on the 
total men and equipment needed for 
missions ranging from strategic attacks 
to military research. 

This meant, for example, that the 
military officials had to weigh bombers 
against land and sea-based missiles in 
putting together the package for carry- 
ing out the mission of the strategic re- 
taliatory forces. They also were directed 
to estimate costs of the elements in the 
package through Fiscal 1967. Only after 
McNamara approved the total package 
were the money requests allocated to 
the individual services. 

Taylor Urged Plan 

The idea is not new. Gen. Maxwell 
D. Taylor, former Anny chief of staff 
and now an adviser to President Ken- 
nedy, long has advocated such an ap- 
proach. 

He told the Senate National Police 
Machinery Subcommittee in 196f) 


Sergeant Production 

Army’s solid propellant Sergeant mis- 
sile, which last October was threatened 
with cancellation (AW Oct. 23, p. 21), 
is now in production at the Sperry Utah 
Co. 

Sperry was awarded a contract Jan. 
2 for S3.593.000 to cover industrial 
engineering services for the missile. 

Sergeant will replace the liquid-fueled 
Corporal missile now in operational scrv- 

Defense Department officials argued 
that the Pershing missile could perforin 
the Sergeant mission, and for a time 
production was delayed. But Sergeant 
has completed its development program 
and Pershing has some time to go before 
reaching the production stage. It was 
therefore decided to produce Sergeant. 


that “in spite of the fact that mod- 
em war is no longer fought in terms 
of a separate Army, Navy and Air Force, 
nonetheless we still budget vertically in 
these service terms. Yet if we are called 
upon to fight, we will not be interested 
in the services as such. We will be 
interested rather in task forces, these 
combinations of Army. Navy and Air 
Force which are functional in nature, 
such as the atomic retaliatory forces, 
oversea deployments, continental air de- 
fence forces, limited war expeditionary 
forces and the like. . . 

What is new is President Kennedy's 
decision to try the approach. Already 
there is widespread agreement that this 
budget policy will unify the armed serv- 
ices by function, if not by reorgani- 

McNamara contends the functional 
approach cutting across service lines 
offers the best hope for achieving unity 
without merging the services. 

New Budget Approach 

"For example," he said in explaining 
the new budget approach to the Senate, 
"if one were to continue to decide on 
the number of Polaris submarines inde- 
pendent of the number of B-52 aircraft 
or the number of Minutcman missiles, 
eventually erroneous decisions would be 
made and resources would be wasted. 
This could well lead to the demand to 
consolidate organizationally the respon- 
sibility for Polaris submarine and Min- 
uteinan missiles and B-52 aircraft. . . . 
In a very real sense, this [new budget 
approach] is a substitute for organiza- 
tional consolidation." 

Such fiscal authorities as Budget Bu- 
reau Director David E. Bell and his 
predecessor. Maurice II. Stans, contend 
budgeting by package may dictate a 
corresponding reorganization of the in- 
dividual services themselves. Others pre- 
dict that under this approach the Secre- 
tary of Defense ultimately will receive 
all the military money and then allocate 
it as lie secs fit among the services, 
thereby greatly strengthening civilian 
control over the Pentagon. 

Broader Use Planned 

Although the package approach still 
must pass the test of experience, there 
already is considerable support for 
broadening its use. The Budget Bureau 
wants to nse this approach in extending 
aid to foreign countries. Also, such 
lawmakers as Chainnan Hubert S. 
Ilumphrcv (D.-Minn.) of the Senate 
Reorganization Subcommittee and Sen. 
|acob K. Javits (R.-N.Y,), member of 
the Joint Congressional Economic De- 
fense Procurement Subcommittee, con- 
tend the U. S. should take the horizontal 


rather than agency by agency approach 
to research and development. They 
maintain this is the only way research 
can be responsive enough to meet the 
ever-changing challenges presented by 
the cold war, 

Case in Point 

As a case in point. Sen. Humphrey 
said the National Bureau of Standards 
was forgotten when several federal agen- 
cies and departments drafted their pro- 
gram for improving nuclear test detec- 
tion. In light of the bureau's experience 
in the field. Sen. Humphrey said leaving 
it out of the effort was like "perfecting 
the automobile and leaving out the 
spark plugs." 

If the Defense Department package 
approach proves successful, it also will 
give added impetus to the proposal to 
establish a joint congressional commit- 
tee to look at the federal budget as a 
whole in addition to the present prac- 
tice of breaking it into parts for 
consideration by subcommittees. An- 
other byproduct of the Defense Depart- 
ment package approach may be more 
authority for the National Science Foun- 
dation to decide which federal agencies 
should receive research money. 


Wooldridge Resigns 

Los Angeles— Dr. Dean E. Wooldridge, 
president of Thompson Rnnio Wool- 
dridge, Inc., since 195S and co-founder 
of Ramo-Wooldridgc in 1953, lias re- 
signed to conduct independent research 
into the inter-relationship between the 
human brain and computers, sometimes 
called “bionics,” 

Spokesman for Thompson Raino 
Wooldridge Corp. said the move has 
been discussed and planned for three 

Dr. Wooldridge will remain as a 
member of the board of directors of 
Thompson Rauio Wooldridge and Space 
Technology Laboratories, a subsidiary of 
TRW. 

His resignation as president becomes 
effective Feb. I. lie is not expected to 
be associated with any other organiza- 
tion or institution in lus planned scien- 
tific studies. 

The new president of the compam 
will be II. A. Shepard, formerly vjc> 
president and general manager. Com- 
pany policies will be set by chairman <>i 
the board. J. D. Wright, rice chairman. 
Dr. Simon Ramo. and Shepard. 

Original Ramo-Wooldridgc Corp. was 
the company selected to pioneer USAF's 
concept of vesting systems management 
and technical direction responsibilits 
for all ballistic missile and space systems 
in a single contractor. 
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X-15 Abort Tied To 
Engine Ignition Failure 

Failure of the XLR-99 rocket engine 
to ignite after the No. 1 X-15 was 
launched, forced Navy Cdr. Forrest S. 
Petersen to jettison propellants and 
make an emergency landing at Mud 
Lake. 200 mi. northeast of Edwards 
AFB. Petersen successfully landed the 
aircraft without damage. 

Petersen acted according to operating 
procedure when, after railing in his 
second attempt to obtain combustion, 
he jettisoned the 18,000-lb. propellant 
load of anhydrous ammonia and liquid 
oxygen and headed for an emergency 
landing. Mud Lake, one of the numer- 
ous dry lakes in the area, lies about 200 
mi. from Edwards and is about 20 ini. 
from Tonopah. Ncv. It had previously 
been Surveyed as a possible landing site 
and was equipped with fire fighting and 
rescue apparatus. 

This was Petersen’s last flight in the 
X-13. He will be reassigned by the 
Navy and is scheduled to leave Edwards 
AFB, Jan. 1 3, He will not be replaced 
by another Navy pilot. 

Flight plan for Petersen's aborted 
mission called for a maximum altitude 
of 117,000 ft. and a top speed of 3,880 
mph. Objective was the investigation 
of high angles of attack on stability and 
control parameters. 

This was the second emergency land- 
ing for an X-l 5 because of an inflight 
emergency . North American Aviation 
Test Pilot Scott Crossfield landed the 
No. 2 X-l 5 on Rosamund Dry Lake in 
November, 1959, when fire occurred. 


Rendezvous Vehicle 
Capabilities Outlined 

Washington— Rendezvous vehicle for 
the Apollo lunar landing mission will 
be designed to place into orbit a 220,- 
000 lb. S-4B stage which will be joined 
to the 150,000-lb. Apollo spacecraft to 
be launched by a second vehicle. 

NASA last week confirmed the con- 
figuration of the rendezvous vehicle 
(AW Jan. 1, p. 16), which will have 
five-engine clusters in both first and sec- 
ond stages. Payload of the first two- 
stage vehicle will be a Douglas S-4B 
stage, powered by a single Rocketdyne 
J-2 engine. The Apollo spacecraft then 
will be launched to rendezvous with the 
stage. Three-stage pad configuration will 
be 270 ft. high, 33 ft. in dia. and weigh 
about 6 million lb. 

Technique of the manned spacecraft 
in a rendezvous with the unmanned pro- 
pulsion package will be developed in the 
Project Gemini flight mission using an 
Agena B stage as the target, and a two- 
man spacecraft as the chaser (AW Dec. 

18, p. 20). 



Surveyor Vernier Control Engines 

First photographs of the vernier control engines developed by Reaction Motors Div. of 
Thiokol Corp. for the National Aeronautics and Space Administration-Hughes Aircraft Co. 
Surveyor lunar spacecraft shows one of the three units and propellant tankage. Thrust 
of the engines, located 120 deg. apart around the frame, can be varied from a minimum 
of approximately 30-lb. to a maximum of about I07-lb. Pressure-fed, regcueratively-cooled 
engines bum monomcthyl hydrazine and nitrogen tetroxide and will be used both for mid- 
course correction and velocity trim of the main retrorockct at varying altitudes during 
descent to the lunar surface. 
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U.S. Research Contracts Study 
Aimed at Winning National Goals 


By Katherine Jolinscn 

Washington— Achievement of na- 
tional objectives is the basic criterion 
the Budget Bureau will use in determin- 
ing how research and development 
projects should be divided among gov- 
ernment departments, non-profit organi- 
zations, and profit-making firms. 

A study was ordered by the Presi- 
dent July 31. and a Dec. 1 deadline set. 
Although Budget placed a high priority 
on the project, it now appears that it 
will be March before staff work is com- 
pleted, and probably April before recom- 
mendations are submitted to Congress. 

A Defense Department study on the 
role of non-profit organizations, re- 
quested bv the House appropriations 
committee, has been abandoned in 
view of the government-wide project. 

The Budget study is under the di- 
rection of Harold Scidman. acting chief 
of the office of management and or- 
ganization. and Gerry Pcttibone, eco- 
nomic analyst. They emphasize the 
need for perspective, and note the end- 
less number of issues affected by the 
method of performance of research and 
development— salaries in and out of 
government, patent rights, conflict-of- 
interest, advertising policy and cost re- 
imbursement policy. 

Considerations of the non-profit or- 

S nization in the past generally have 
cused on what Seidman views as “sub- 
sidiary” issues. They have concentrated 
on such single issues, for example, as 
whether the non-profit technical adviser 
in effect establishes government policy, 


Orbiting Observatory 

An advanced 4,000-lb. orbiting astro- 
nomical observatory, scheduled to be 

the space division of the Assn, of Uni- 
versities for Research in Astronomy, Inc., 
which is located at Kitt Peak National 
Observatory in Arizona. 

A USAF-Martin Titan 3 using a Lock- 
heed Agcna C final stage is being con- 
sidered as a booster to put the observa- 
tory into a 19,300-naut.-mi. circular orbit. 
The project is funded by a National 
Science Foundation grant and is in- 
tended to replace a S30-million, ground- 
based, 400-in. reflector telescope project, 
which has been canceled. 

Current timetable calls for testing an 
attitude control system in an Atlas-Agena 
to be launched' in 1961 from Cape 
Canaveral. Fla., into an orbit with a 
19,300-naut-mi. apogee and 200-naut.-mi. 
perigee. 


or whether personnel of non-profit or- 
ganizations have profited excessively in 
salaries or through access to government 
and government-contractor information. 

The Budget Bureau’s study will weigh 
the merits of intra-mural research 
against extra-mural research. Then it 
will consider extra-mural contracting 
with profit-making finns as against non- 
profit organizations. Finally, in the non- 
profit area, it will evaluate four types: 
those with universities, those with firms 
established to meet a specific govern- 
ment requirement, those with govern- 
ment-owned and contractor-operated 
facilities, and those with federal research 
centers, such as Jet Propulsion Labora- 
tory. Bureau is emphasizing the com- 
prehensive views of a selective number 
of key officials in and out of govern- 
ment. rather than undertaking a broadly- 
based. statistical type survey. 

Eighty questionnaires were sent, 11 
of them to the heads of government 
agencies. The 69 written field inquiries 
were divided between government agen- 
cies and contractors. 

Although the study is concentrating 
on Defense Department. National Aero- 
nautics and Space Administration, and 
Atomic Energy Commission and their 
contractors, it will also cover eight 
other agencies, including FAA and Na- 
tional Science Foundation. 

In the case of Defense, the Budget 
Bureau is obtaining views at five eche- 
lons: secretary of defense, service secre- 
tary. technical chief, command, and 
laboratory facility. 

The non-govemment respondents 
were selected in hopes of achieving a 
"significant example*’ by type— such as 
profit or non-profit-by function, by 
geographical location, by size, and gov- 
ernment agency sponsorship. As profit 
fmn types, Martin-Denver division of 
Martin Marietta Co., Rockctdync Di- 
vision of North American Aviation, and 
Lockheed Missile and Space Division 
were queried. 

The questionnaires were followed up 
bv an even more selective number of 
about 40 personal interviews. During 
the next two weeks, sessions will be 
held with top-level officials in Wash- 
ington. including Secretary of Defense 
Robert S. McNamara. NASA Adminis- 
trator James E. Webb, and AEC Chair- 
man Glenn T. Seaborg. 

At the outset, Budget Bureau limited 
the scope of its study by excluding all 
overseas contracts and those for pro- 
duction, training, supply management, 
communications services and research 
and development contracts in social, 
psychological, and economic fields. 
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In his letter to Budget Director 
David E. Bell, the President asked that 
the study focus on these six matters: 

• “The effect of the use of contractors 
on direct federal operations, the federal 
personnel system, and the government’s 
own capabilities, including the capa- 
bility to review contractor operations 
and carry on scientific and technical 
work in areas where the contract device 
has not been used, and policies and ac- 
tions needed to increase the govern- 
ment's capabilities in these respects; 

• “The policies, if any, that the govern- 
ment should follow in controlling the 
salaries and fringe benefits of person- 
nel working under a contract, and the 
appointment, management and dis- 
missal of such personnel; 

• “The criteria to be used in determin- 
ing whether to perform a service or func- 
tion through a contractor or through 
direct federal operations, including any 
special considerations to be given to 
the nature of the contractor and his 
relationship to production contractors; 

• “The policies which should apply in 
selecting contractors, including the or- 
ganization of institutions for the sole 
purpose of entering into contracts with 
the government; 

• "The means for reviewing and super- 
vising contractor operations, and for 
achieving maximum efficiency in such 
operations; and 

• “The policies which should apply 
with respect to contractor fees and cost 
reimbursement practices on items such 
as overhead, facilities and equipment, 
and advertising.” 

Flotation Collar Set 
For Mercury Capsule 

Washington— Flotation collar has 
been designed to prevent the Project 
Mercury capsule from capsizing or sink- 
ing and will go into use with the recov- 
ery of the Mcrcurv-Atlas 6 (MA-6) cap- 
sule scheduled for a three-orbit mission 
with Lt. Col. John II. Glenn as pilot. 

The rubberized fabric collar fits like 
an innertube around the capsule. When 
inflated, it is 28 in. high and about 96 
in. across the base. The device has been 
tested by the National Aeronautics and 
Space Administration and the Navy. 

The collar will be installed by two 
Navy frogmen who will jump from a 
helicopter hovering over the capsule 
after its impacts. It will be secured by 
straps which will run under the capsule. 

The plan is to install the collar on 
MA-6 whether or not there is an emer- 
gency. The Glenn flight has been sched- 
uled for next week from the Atlantic 
Missile Range after a one-week delay 
attributed to minor booster problems 
(AW Jan. 8, p. 26). The problems have 
been traced to gyros in the autopilot 
and were corrected. 
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GE Designing Low Cost Turbine Engines 


By David A. Andcrton 

Detroit— General Electric Co. is de- 
signing a new range of gas turbine en- 
gines for light business aircraft in the 
6,000 to 7,000 lb. weight class. 

Both turboprop and turbofan engines, 
they should be competitive with piston 
engines in price, and should give air- 
craft direct operating costs lower than 
today's light twins, according to the 
company. 

These new turbines will be neither 
derivatives nor extrapolations of today's 
engines, H. J. Nozick said in a report 
prepared for delivery at the Society of 
Automotive Engineers Automotive En- 
gineering Congress and Exposition here. 
Prices will be pegged to levels in the 
$7,000 to SlO.OOO-pcr-cngine range. Di- 
rect operating costs for a typical 
7.000-lb. turbofan-powered aircraft is 
estimated at 32 cents per mile, com- 
pared with 35 to 40 cents per mile for 
an equivalent piston-engine twin. 

Nozick said new concepts of design 
and manufacture will strike a balance 
between sophistication and low cost. 
Inherently high reliability and ease of 
maintenance of the gas turbine will be 
retained or improved. 

Parallel to this effort, Noziek indi- 
cated, are studies by the airframe manu- 
facturers to reduce their structural costs 
for the next generation of high-speed 
aircraft. 

Nozick predicted that by 1965 it 
would be possible to buy a 7.000-lb. 
light twin turbine-powered aircraft with 
perfonnance comparable to or better 
than piston-engine types and for equiva- 
lent cost. 

Other highlights of the congress: 

• Lockheed C-141A jet cargo transport 
mockup inspection, scheduled for this 
month, will be followed by meeting of 
Federal Aviation Agency's preliminary 


type certificate board. H. H. Slaughter, 
Jr.. FAA's chief. Engineering and 
Manufacturing Branch. Southwest Re- 
gion. told the SAE that 14 major test 
programs arc now under way on the 
C- 141. Ten major deviations from the 
original USAF specifications have been 
approved in designing the aircraft to 
Civil Air Regulations Part 04B. Design 
suggestions made by FAA, which re- 
views and advises criteria to check their 
compliance with Civil Air Regulations, 
include separate sets of power controls 
for pilot and copilot, made necessary 
by the extreme width of the flight deck. 
FAA pilots will be at the controls of 
the C-141 during its qualitative flight 
tests at Edwards AFB, and will also per- 
form some of the flying during perform- 
ance checks and other qualitative tests. 
• Supersonic transport designs are still 
a long way from the layout stage, ac- 
cording to comments made by FAA 
monitors of the program, a representa- 
tive of the National Aeronautics and 
Space Administration, and a few airline 
executives. FAA’s Fred Hoffman, tech- 
nical assistant in the agency’s super- 
sonic transport program management 
office, said that three active programs 
are currently being supported: the 
metals committee. NASA-sponsored and 
made up of industry and government 
representatives, is screening promising 
metals for further evaluation; the Air 
Force has let contracts supported by 
FAA funds for propulsion cvclc analy- 
ses; and a joint NASA-USAF-FAA 
sonic boom research program is con- 
tinuing. NASA’s John Lowry said that 
contrary to industry belief. NASA is not 
firmly committed to variable geometry 
configurations for the supersonic trans- 
port He said only one such configura- 
tion was under investigation and added 
that two fixed wing layouts are being 
studied. 


Tin's year's SAE congress swung back 
toward the traditional automotive as- 
pects of the society’s work. Only a few 
reports of general aeronautical interest 
were scheduled, and almost no reports 
were in the field of space technology. 
This was in contrast with last year's 
meeting, which included a full day’s 
technical sessions devoted to the theme 
of a flight to the moon, plus a large 
number of other aeronautical and space 
subjects treated in presentations at tech- 
nical meetings. 

Major portions of the exhibits last 
year dealt with various themes of aero- 
nautics and space; this vear there were 
hardly any. 

Minuteman Silo Shot 
Tests Re-entry Effect 

Third straight successful firing of a 
Minuteman solid propellant interconti- 
nental ballistic missile from an under- 
ground silo at Cape Canaveral was made 
Jan. 5 in a launch which sent the mis- 
sile oil an nuusuallv high trajectory. 

The shot tested reactions of the re- 
entry body and its contents to higher 
temperatures resulting from increased 

Because of the extremely high eleva- 
tion of the initial portion of the pow- 
ered flight, the first stage casing fell 
back into Atlantic Ocean several miles 
from shore. At this location the conti- 
nental shelf gradient is very gradual, 
with shallow water far out to sea. 

Taking advantage of this condition, 
two pararcscuc men were dropped into 
the sea by an II-43B helicopter shortly 
after the first stage fell. They marked 
the location of larger fragments for later 
recovery and retrieved smaller ones for 
identification and analysis. 

Three Council Titles 
Modernized by AIA 

Washington— Names of three Aero- 
space Industries Assn, councils have 
been changed to describe more accu- 
rately the areas with which they deal: 

• Aerospace Manufacturers Council, 
formerly the Aircraft Manufacturers 
Council. This includes AIA President 
August Escnwein, the 26 members of 
the board of governors and 14 execu- 
tives of member companies. 

• Missile and Space Council, formerly 
the Guided Missile Council. This group 
is composed of 31 manufacturers repre- 
sentatives. 

• Vertical Lift Aircraft Council, for- 
merly the Helicopter Council, com- 
posed of members from 10 companies. 


NASA Making Nationwide Recruiting Drive 

Detroit— National Aeronautics and Space Administration, making the eleventh 
stop here in a nationwide recruiting drive, had received 200 inquiries in the first 
two days of tile Society of Automotive Engineers Congress. 

NASA is seeking about 2,000 experienced, graduate engineers and an equal 
number of supporting technicians to fill 4,000 positions at the agency’s research 
centers in the U.S. Salary levels offered extend from S6.000 to the exempt level 
of 521,000 and above. 

Drive began at end of November, including more than 2,700 interviews, from 
which there has been about a 5096 return of application forms after interview. This 
week the NASA teams will be in New York City; the following week they will set up 
headquarters in Newark. N. J.. just half an hour from the annual meeting of the 
Institute of the Aerospace Sciences in New York. 

NASA sources say it was a coincidence that they arrived in Detroit during the 
SAE meeting. SAE has no policy against open recruiting during its meetings; the 
Institute of the Aerospace Sciences has taken the stand that they do not want 
member firms to recruit at the IAS meetings. 
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Army to Streamline Research Activities 


Washington— Army plans to improve 
the cost-effectiveness of its limited re- 
search and development budget were 
described by Finn J. Larsen, assistant 
secretary of the Army for research and 
development, at the Eighth National 
Symposium on Reliability & Quality 
Control here last week. 

Army’s research and development ac- 
tivities will undergo “Some organiza- 


futurc ... to achieve responsible and 
prompt decisions," Larsen said. This 
referred to a recommendation by Army 
Secretary Elvis Stahr, Jr., that all re- 
search and development activities be 
combined in a new Research and Ma- 
teriel Command (AW Nov. 20, p. 35). 

Army is considering dropping the re- 
quirement for initial production con- 


tractor to prepare a whole new set of 
manufacturing drawings to Army speci- 
fications for use in subsequent competi- 
tion bidding. Often a subsequent con- 
tractor makes a third set of drawings 
to its own standards, at government 
expense. 

Low Quality Firms 

Many companies that bid on military 
contracts have less than a desirable de- 
gree of competence, especially in the 
electronics field where it is compara- 
tively easy for a few engineers with a 

f ood idea to obtain a small contract 
rom the government, Larsen said. "A 
few months later these able founders 
can become engrossed in the administra- 
tive or business side of their venture 
and may fail to handle a number of 
contracts with an incompetent engi- 
neering organization,” Larsen said at 
the symposium. 

"l am for small business and I think 
there should be the opportunity to start 
a new small business, but at the same 
time there should also be the oppor- 
tunity for small business firms to fail,” 
Larsen said. lie pointed out that al- 
though about one-third of all new small 
business firms fail in their early years, 
during the past five years more than 
4,000 small electronic firms have been 
started-almost none of which has 
failed. This suggests that "we are al- 
most certainly carrying too many of 
these as marginal and sub-marginal 
business operations and that our govern- 
ment is not getting its money’s worth 
from many of them,” he said. 

Larsen said that the Army, like other 
services, is greatly concerned about cost 
and delivery overruns and will use in- 
centive type contracts wherever possi- 
ble to provide rewards and penalties in 


Rigid Inflatable Sphere Satellite 

National Aeronautics and Space Administration's Echo 2 135-ft. rigid inflatable balloon 
satellite, designed as a passive communications experiment, was scheduled for launch last 
week. When folded satellite packs into a 44-in. dia., 36-in. high canister (arrow, top photo) 
which weighs 500 lb. Bottom photo shows closcup of canister as Langley technician makes 
adjustments (AW Jan. 8, p. 28). 


Warning on Salaries 

Increased cost of defense research 
and development, which has doubled 
in the past decade, is largely due to the 
increased salary levels of engineers and 
scientists. Larsen said. While empha- 
sizing that he did not think present 
levels are excessive, Larsen cautioned 
that they can not continue to increase 
at past rates “without serious implica- 
tions to our country's defense opera- 

The situation is especially serious be- 
cause of increasing research and devel- 
opment by the Defense Department 
and the National Aeronautics and Space 
Administration. 

Larsen also criticized the economic 
waste of top scientific manpower in pre- 
paring costly proposals, but offered no 
solution to the problem. 



Hawker P.1127 VTOL Prototypes Modified 

Changes in two prototypes of the Hawker P.1127 VTOL strike fighter aircraft can be seen by comparing -the first two aircraft, one of 
which (left) crashed after inflight loss of one of four rotating nozzles of its Bristol Siddelcy BS.53 deflected thrust engine (AW Dec. 
25, p. 19). No. 1 prototype at right is fitted with bell-mouth inlet lips for better flow characteristics. Aircraft is used for testing in the 
V/STOL regime (AW Dec. 5, 1960, p. 33). Bell-mouth had been eliminated on the No. 2 prototype for the high speed test runs 
in which the aircraft attained supersonic speeds several times. Outrigger gear has been beefed up for normal landings and the main gear 

white for visual indication of thrust deflection. 


White House to Use HSS-2 Fleet 


Washington— Eight Sikorsky HSS-2 
twin-turbine helicopters will be used for 
the White House airlift as a temporary 
replacement for four Marine HUS-1 and 
four Army H-34A single reciprocating 
engine aircraft. 

The HSS-2 passenger conversions will 
be equally divided between the Marines 
and Army, continuing the practice of 
splitting the presidential airlift evenly 
between the two sendees. 

The HSS-2s will be replaced later with 
Boeing-Vertol 107 military versions, 
which the Marines call the IIRB-1. 
Army designation is the HC-1A. The 
plan’ is to allow about 1,000 hr. of 
operational sendee to be accumulated 
on the 107 type aircraft before intro- 
ducing it to the presidential sendee. 

Although the IISS-2 is intended to 
operate as an anti-submarine hunter- 
killer aircraft, the airframe and single 

similar to the commercial S-61 passenger 
helicopter. Those to be used for the 
White House unit will be taken from 
the production line. 

Helicopter airlift for presidential 
parties was used sporadically in the 
1930s as the rotary wing aircraft relia- 
bility improved. By 1957 the Marines 
and Army were providing senice on 
call to the White House from helicopter 
units in the Washington area. 

In 1958 a special Marine-Army unit 
was formed with presidential airlift as 
its specific mission. It would airlift the 
President and key staff members in a 


military emergency directly from the 
White House to the alternate com- 
mand post at nearby Camp Ritchie. 
Md. which is buried under a mountain. 

The elite unit is based at the Naval 
Station, Anacostia, formerly the Naval 
Air Station. A ready aircraft can take 
off, skirt the Potomac River and land on 
the White House lawn in 3 min. 

Most of the unit's operations involve 
airlifting presidential parties to and from 
Andrews AFB, Md., from where the 
Air Force’s presidential special mission 
fixed-wing aircraft operate— and ferrying 
the President to and from his Middle- 
burg, Va. estate. 

France to Organize 
Strategic Air Group 

Paris— French air force shortly will 
set up a strategic air command which 
by 1965 is expected to be operationally- 
equipped with Dassault twin-jet Mirage 
4 bombers and armed with nuclear free- 
falling bombs. 

Creation of the new command was 
revealed by Gen. Paul Stehlin, air force 
chief of staff. The French air force has 
ordered 50 Mirage Mach 2 strategic 
bombers. Two prototype aircraft are 
flying and the initial prototype has 
logged over 50 hr. since its first flight 
in June, 1959. 

Gen. Stehlin also disclosed the forth- 
coming creation of a military transport 
command which will replace FAF’s 


New Space Track Radar 

Air Force’s Electronic Systems Division 
has asked for industry proposals for devel- 
opment of a new high-power radar, the 

orbital characteristics in a single pass. 
Procurement is being handled by Rome 
Air Development Center, which expects 
to award a contract by March. Present 
plans call for the radar to be installed in 
Florida to permit tracking of satellites 
in equatorial orbits. Nearly a dozen 


present air transport group. The latter 
has been used essentially as an inter- 
nal French air force air transport sys- 
tem. The new transport command is 
based on the need for a strategic air 
command for combined services. 

Creation of the new transport com- 
mand may again stir up debate over the 
current lack of adequate military air 
transport. During the Berlin crisis, the 
French government considered emer- 
gency purchase of Lockheed C-130 
transports, but finally dropped the pro- 
posal (AW Dec. 25,’ p. 20). 

The French air force’s main military 
transport remains the Nord Aviation 
Noratlas, a twin-piston-enginc aircraft 
with relatively short range. The Nord 
Transall C-160 twin-turboprop aircraft 
won’t be operational with FAF until the 
mid-1960s. Thus some French military 
officials continue to press for purchase 
of Lockheed C-l 30 transports to fill this 
g a P- 
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B-52H Sets 11 Records 

USAF-Bocing B-52H bomber flew 
from Okinawa to Torrcjon AFB near 
Madrid, Spain, Jan. 11-12, setting 11 

tancc without refueling. Claims will be 
filed with the Federation Aeronautique 
Internationale in Paris. 

Principal new record was for distance 
without refueling for anv class of air- 
craft-12,519 mi. The old record had 
stood for 15 years, being set by the 
Navy's Lockheed P2V-1 Truculent Tur- 
tle Which flew 11,235.6 mi. from Perth. 
Australia to Columbus. Ohio, in 19-16. 

The flight also broke the world's Class 
C distance record for jet aircraft without 
refueling. This record was formerly held 
bv an Air Force Boeing KC-135 jet 
tanker which flew 10,229.3 mi. from 
Tokyo to the Azores in April of 1958. 

Taking off from Kadena AFB. Oki- 
nawa, at 10 a.m. EST Jan. 11. the plane, 
commanded by Maj. Clyde P. Evcly, 
flew via Tokyo. Seattle. Ft. Worth, 
Washington, D. C.. and the Azores. 
Elapsed time was 21 hr. 52 min. 

Takeoff gross weight was -188.000 lb. 
Average ground speed was 575 mph. and 
the top speed, reached between Kadena 
and Tokyo, svas 662 mph. The B-52H 
is pow-ered by eight Pratt & Whitney 
TF-33-P-3 turbofan engines. 

The nine other records claimed are for 

Seattle. Tokyo and Ft. Worth. Tokyo 
and Washington, Tokyo to Madrid, 
Seattle to Ft. Worth. Seattle to Madrid. 
Ft. Worth to Washington. Ft. Worth 
to Madrid and Washington to Madrid. 


NASA to Run Tests 
On RL-10 Engines 

Static test facility for the Pratt & 
Whitney RL-10 hydrogen-oxygen en- 
gines will go into operation next month 
at the National Aeronautics and Space 
Administration’s Marshall Space Flight 
Center at Huntsville, Ala. 

Engine cold flow propellant tests are 
scheduled in February, and captive 
static firings are to begin in March. 
Although similar tests arc conducted 
at Pratt & Whitney’s Florida facility in 
West Palm Beach. Marshall has in the 
past tested all engine types under its 
management responsibility. Two RL- 
10's will power the Centaur stage, which 
is scheduled to undergo its first test 
flight in late January or early February, 
and a cluster of six RL-lO’s will power 
the S-4 Saturn second stage. Both 
projects are managed by Marshall Space 
Flight Center. 

Pratt & Whitney conducted a 40-hr. 
training program on the use of liquid 
hydrogen for 20 Marshall employes. 


Centaur Control Jets 
Tested in Simulator 

Washington — Air-bearing simulator 
has gone into use at General Dynamics/ 
Astronautics Point Loma test facility 
for testing and product improvement of 
the Centaur stage control system during 
the coast phase. 

The company is prime contractor for 
the Atlas-Centaur vehicle. The re-start- 
able Centaur stage is powered bv two 
Pratt & Whitney RL-10 engines fueled 
by hydrogen and oxygen. 

Control system consists of 10 hydro- 
gen peroxide jets linked to an autopilot 
which senses attitude changes. Four 
motors hare 50-lb. thrusts, four have 
1.5-lb. thrusts, and two have 3-lb. 
thrusts. 

The 6,000-lb, simulator stand con- 
sists of a pedestal, a 30-in. sphere and 
two 25-ft. booms. Nitrogen gas is 
forced through the pedestal tubing to 
raise the sphere and eliminate friction. 

A test consists of maneuvering the 
boom and relating response of the con- 
trol jets to autopilot commands. 

Escort Missile Ship 
Contract Is Awarded 

Washington— Navy's Bureau of Ships 
has awarded a contract for S2S.453.995 
to the Puget Sound Bridge and Dry- 
dock Co., a wholly-owned subsidiary of 
the Lockheed Aircraft Corp.. for con- 
struction of the first three of a new 
type guided missile escort ship (DEG). 

The DEC's armament will consist of 
launchers for Tartar surface-to-air mis- 
siles and anti-submarine rockets and one 
fire-inch 38-cal. single gun mount. 
Drone helicopters can be operated from 
a platform on the stern. A long-range 
sonar will be integrally mounted in the 
bow. 

The DEGs will operate principally as 
anti-submarine ships in coastal sendee 
and with convoys. They will have an 
over-all length of 414 ft. 6 in., a width 
of 44 ft. and a full load displacement 
of 3,400 tons. 


News Digest 


New Rolls-Royce gas generator en- 
gine. designated RB.176. will supply tip- 
jet air for 75 passenger Rotndync 7 . 
(AW Sept. 18. p. 41). Aircraft will 
mount two RB.176s to power rotor. 
Propulsion is bv two Tyne turboprops. 

Marine Corps, for the first time, will 
iclicve a fighter squadron in Japan by 
flying the relief aircraft from California. 
Marine Fighter Squadron 451. flying 
Chance Vought F8U-2 Crusaders, is 


scheduled to depart from El Toro 
Marine Corps Air Station this week for 
Naval Air Station Atsugi where it will 
replace Fighter Squadron 312. 

Production facilities of the Navy- 
Douglas A4D attack bomber have been 
shifted 21 mi. to a new location after 
only a five-day suspension of operations. 
Transfer consisted of moving the 245,- 
000 sq. ft. of manufacturing facilities, 
tools and partially completed assemblies 
from El Scgundo, Calif, to Long Beach. 

British Ministry of Aviation has or- 
dered the Blackburn Buccaneer Mk. 2 
strike fighter into production for Royal 
Navy. The Mk. 2 version is powered by 
two Rolls-Royce Spey turbojets, prob- 
ably modified for afterburning. Two 
squadrons now flving Supermarinc 
Scimitars, will go into service in March. 
Size of the order was not revealed. 

Transportes Aereos Portugueses (TAP) 
has ordered three Sud 6R Caravelles 
and taken an option on one additional 
Caruvellc, The new order brings Sud 
Aviation’s Caravcllc backlog to 1 56. 
Breakeven point on Caravellc produc- 
tion is estimated at 225 aircraft. 

Prototype Westland SRN.2 Hover- 
craft made its first free hovering tests 
Jan. S at Saunders-Roe Division facility 
at Isle of Wight. 

Westingliouse Electric Corp. has 
been awarded a S636.000 contract to 

the mass transfer cooling and aerody- 
namics facihtv being constructed at the 
National Aeronautics and Space Admin- 
istration’s Ames Research Center. 

Schlumbergcr, Ltd.'s acquisition of 
Daystrom, Inc., was approved last week 
by stockholders of both companies. 
Shareholders of Daystrom. an electron- 
ics and instrumentation manufacturer 
based in Murray Hill. N. will receive 
a share of Schlumbergcr stock for each 
two Daystrom shares. Schlumbergcr is 
an international petroleum and gas in- 
dustries service organization based in 
Houston, Tex. 

Hiller Aircraft Corp. will produce 17 
I1-23F four-place helicopters for Army 
under a Sl.144,401 contract. Helicop- 
ters. to be delivered bv mid-summer, 
will be used to support the Inter-Ameri- 
can Geodetic Surrey in Central and 
South America. 

Atomic Energy Commission con- 
ducted a low yield nuclear test under- 
ground at its Nevada Test Site on Jan. 
9. It was the ninth such test announced 
by AEC since the series began in mid- 
September. 
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RICKENBACKER: AMERICA’S ACE OF ACES 


Out of the sun the American came, the sights of his SPAD 
set on the nearest of the five Fokkers below. One long burst 
of fire sent the German falling wildly away as the SPAD 
plunged down through the Fokker formation. Below, alarmed 
and running for safety, were two Halberstadt two-seaters. The 
American jockeyed for position, finally found an opening 
between them and scored his second kill of the morning as the 
nearest Halberstadt passed through the SPAD’s line of fire. 

It was September 25, 1918, a momentous day for Captain 
Edward Vernon Rickenbacker. 


On his first morning as Commander of the 94th “Hat-in- 
the-Ring” Aero Squadron, Rickenbacker had gone on single 
patrol over Verdun and east toward Etain, where he encount- 
ered the Halberstadts with their Fokker escorts coming out of 
German territory on a photographic mission. In minutes, the 
man who was to emerge from World War I as America’s “Ace 
of Aces” had made two kills and was headed for his own lines. 

One of the nation’s top racing car drivers before the war, 
Eddie Rickenbacker had set a world’s speed record of 134 
mph. in 1914. When the United States entered the war he gave 


up his racing career and $40,000 a year 
to serve as General Pershing’s staff 
driver. But Ohio-born Rickenbacker was 
eager for combat. Once in France, he ar- 
gued his way into training at the flying 
school at Issoudun. 

The future Ace won his commission 
in January, 1918, and scored his first 
victory the following April after six 
weeks of front-line flying. A daring 
fighter — but never a foolhardy one — 
Rickenbacker fought with cool intelli- 
gence. 

Generally regarded as a tough cus- 
tomer by the college-age men of the 
94th Aero Squadron, the 27-year-old 
speedster from Columbus was a natural 
leader. He was a hunter imbued with 
coldness and logic. As a flight com- 
mander he was prudent but fearless, an 
officer avidly concerned for the safety 
of his pilots. 

Rickenbacker’s 94th Aero Squadron 
was the first American aero unit to par- 
ticipate actively on the Western Front. 
When he was posted to the squadron 
in March, 1918, it was headed by Major 
Raoul Lufbery, who had become an Ace 
with the famed Lafayette Escadrille. Un- 
til the summer of 1918, the 94th flew 
French Nieuports. These were replaced 
by the more rugged SPAD, a faster- 
climbing but less maneuverable pursuit 
plane that accounted for most of the 
squadron’s victories. 

Rickenbacker scored 21 of his kills 
in a SPAD. His official score was 22 
planes and 4 balloons. It was a phe- 
nomenal record, because he flew at the 
front for only seven months, and for 
more than two months of that time was 
hospitalized for a mastoid operation. 

In all, Rickenbacker received 19 deco- 
rations for bravery, including the French 
Croix de Guerre with Palm. The most 
prized of his citations was the Congres- 
sional Medal of Honor, the highest award 
a proud nation could bestow. Today, 
after serving his country in two world 
conflicts, Eddie Rickenbacker continues 
to merit the admiration of air-minded 
Americans as a leader in the field of 
commercial aviation. 

Heritage of the Air 

One of the most inspiring chapters 
in the history of technical evolution is the 
story of the men and flying machines of 
World War I. It is the highly personal- 
ized story of brave men — and the wood, 
wire, linen and rudimentary technologies 
that converted manpower to airpower. 
Today, Leach Corporation observes its 
41st year in electronics with the presen- 
tation of this Heritage of the Air series. 

★ ★ ★ 

Technical Director for Heritage of the Air 
is Lt. Col. Kimbrough S. Brown, USAF. 


Besides relays, we make telemetry 
receivers and miniature tape recorders. 


.v-LOOK TO LEACH 

LEACH CORPORATION, 18435 Susana Road, Compton, California 
Export: Leach International S.A. 
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Suit Reveals TWA-Eastern 


Tillinghast discloses merger discussion during pre 
trial deposition hearings in TWA suit against Hughes 

By Glenn Garrison 

New York— Top officials of Eastern Air Lines and Trans World Airline 
met Dec. 4 to discuss the possibility of merging their two airlines, it was dis 
closed last week in testimony here by TWA President Charles C. Tillinghas 
The meeting was initiated by TWA. 

Tillinghast’s reference to the merger discussion was made during taking o 
depositions in pre trial proceedings in the TWA suit against Howard Hughes 
filed June 30 in U.S. District Court here (AW Aug. 14, p. 42). 


I lie suit alleges violations of the 
Sherman and Clayton Anti-trust Acts 
by Hughes, Hughes Tool Co. and Ray- 
mond M. Holliday, who is Hughes' 
representative in the three-man voting 
trusteeship for the Hughes 78% of 
TWA stock. The suit also seeks stock 
divestiture by defendants and injunc- 
tions against harassing TWA and its 
management, attempting to exercise 
control, and acquiring TWA stock. 

In the opening round in taking of 
depositions, Tillinghast was under in- 
terrogation for four days bv Chester C. 
Davis, general counsel for Hughes Tool, 
in Dav is' offices in New York. Sparked 
by clashes between Davis and John F. 
Sonnett, representing TWA, the ques- 
tioning concentrated heavily on aspects 
of how TWA presently is controlled. 

Relationships between Tillinghast, 
Ernest Brcech-TWA board chairman 
and a voting trustee— and the financial 
institutions responsible for setting up 
the voting trust were delved into deeplv. 
It was apparent that Davis was at- 
tempting to show that Tillinghast's 
authority is negligible compared with 
that of the financial institutions and of 


Breech, and that the financial institu- 
tions and Breech actually run the airline. 

At one point Davis asked Tillinghast 
"Would it be fair to sav. Mr. Tilling- 
hast. in the colloquial fashion, that you 
were to be the front man and he 
[Breech] would exercise the power be- 

"That would lx - quite incorrect, Mr. 
Davis,” Tillinghast replied. 

The merger question arose when 
Davis asked for an explanation of an 
entry on Tillinghast's engagement calen- 
dar which indicated an appointment 
with E. V. Rickcnbackcr, Eastern board 
chairman, and Malcolm A, MacIntyre, 
Eastern president. 

Tillinghast indicated that the Dec. 4 
meeting was between himself, Breech, 
Rickcnbackcr and MacIntyre and the 
purpose was a discussion of merger 
possibilities. 

According to Tillinghast’s testimony, 
TWA about last May had made a 
management appraisal of possible mer- 
ger partners and Eastern had emerged 
as the strongest possibility. Eastern, 
the study found, would provide the best 


Eastern Plans Jet N.Y. -Miami Shuttle 

New York-Eastern Air Lines plans to extend its no-reservation. low-fare “air 
shuttle” to include jet service between New York and Miami beginning Feb. 9. 

There will, however, be some differences between the jet shuttle and the currently 
operating piston shuttle between New York and Boston and New York and Washing- 
ton. Tickets will have to be bought beforehand and will not be sold in flight as is 
presently the case. Furthermore, reserved coach seats will be sold on all jet shuttle 
flights and first-class seats will be available on some of the flights. 

There will be no standby aircraft, so unreserved seats on a particular flight will 
not be guaranteed. 

Under the tariffs for the new service filed last week, one wav fares between New 
York and Miami will be $75, including lax, for daytime flights and $57 after 9 
p.m., a saving of more than $10 over lowest jet coach fares round trip between 
the cities. Eastern plans to operate 12 daily nonstops each way in the service. 

Eastern’s new service would add further to the impact Eastern’s greatly expanded 
jet capacity is expected to have on the Florida market this winter (see p. -16). 


Merger Bid 

combination to offset TWA’s seasonal 
imbalance of traffic. Eastern was “far 
and away” the first choice; after that 
came National and Northeast, without 
much choice between them. 

After a TWA directors’ meeting 
Sept. 20. various directors and Tilling- 
hast lunched together and possible 
merger partners were discussed, with 
the consensus favoring Eastern. Tire 
director who first brought the subject 
up. Tillinghast testified, probably was 
Breech during a pre-luncheon cocktail 
with Tillinghast. 

Previously. Tillinghast and MacIntyre 
had met for the first time and the 
subject of mergers had been discussed 
briefly. 

On Sept. 26. following the Sept. 20 
discussion with TWA directors. Tilling- 
hast rode with MacIntyre in a car to 
Westchester and discussed merger more 
specifically. 

MacIntyre was “yes and no” in his 
attitude. Tillinghast testified. MacIn- 
tyre said he’d cheek with Eastern’s 
board and let Tillinghast know the 
board’s reaction. In view of the eco- 
nomic climate and the favorable atti- 
tude toward mergers indicated by Civil 
Aeronautics Board, MacIntyre said, per- 
haps the merger possibility should be 
pursued further. But it still was not 
clear. MacIntyre pointed out according 
to Tillinghast. what kind of mergers 
the CAB would approve or just what 
the Board’s merger standards were. The 
United-Capital merger, he remarked, 
did not provide a good test of CAB atti- 

Next development cited by Tilling- 
hast occurred at another TWA board 
meeting last November, when Tilling- 
hast mentioned to Breech that there 
had been little progress in merger dis- 
cussions with Eastern. 

'An Old Idea' 

Breech then said Rickenbacker had 
called him shortly after Breech became 
voting trustee of the Hughes TWA 
stock and suggested that Rickenbacker 
and Breech should talk about the possi- 
bility of merging TWA and Eastern. 
Rickenbacker was said to have referred 
to the possibility as the fruition of an 
old idea of 25 years ago, when Breech 
was with TWA and the air mail con- 
tracts had just been canceled. At that 
time, according to Tillinghast's account 
of Breech's conversation, Breech and 
Rickenbacker discussed the same mer- 
ger possibility. Following this conversa- 
tion between Breech and Tillinghast, 
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the meeting with Rickenbacker and 
MacIntyre was set up to explore the 
merger possibility. 

The possibility is still under consid- 
eration, Tillinghast told Aviation 
Week, but has a very “low pressure” 
status at the moment. 

Introduction of the merger discus- 
sions into the deposition questioning 
was protested by Sonnett, who is a 
partner of Cahill, Gordon, Reindcl and 
Old, attorneys representing TWA in 
the suit. 

Sonnett objected on the grounds that 
the discussions were not within the 
scope of proper examination in the pro- 
ceeding. Sonnett said the subject was 
not germane and represented additional 
injury to TWA inflicted by Hughes 
Tool in continuing efforts to injure 
the airline in the interests of Hughes 
Tool only. Sonnett said, however, that 


the questions could continue since 
TWA’s primary' concern was to get on 
with the litigation. 

Davis replied he believes those now 
in control of TWA arc making an or- 
ganized effort to deprive the 78% 
stockholder in TWA— i.e., Hughes- 
of normal rights of a stockholder. One 
of the issues in TWA’s suit against 
Hughes, Davis said, is the charge that 
Hughes Tool's effort to bring about a 
merger of TWA and Northeast Airlines 
is a conspiracy to violate anti-trust laws. 
Eastern has been trying to injure North- 
east for some time, Davis said. 

Davis asked Tillinghast if the voting 
trust could consummate the merger 
whether or not Tillinghast. the TWA 
directors and Breech believed a TWA- 
Eastem merger would be in the best 
interests of Hughes Tool. 

Tillinghast replied that in effect they 


could. He said management should 
be controlled by interests of stockhold- 
ers as a group and not influenced by 
interests personal to one stockholder. 

Among the clashes between counsels 
was one over the presence of a reporter 
at the deposition taking. Sonnett said 
TWA had not asked for or consented 
to any publicity regarding the deposi- 
tions and accused Davis of inviting the 
press to the sessions. Davis said he 
had merely answered inquiries by noting 
when and where the sessions would be 
held, and said Hughes Tool had no 
objection to attendance by the press. 

Sonnett noted that it had been stipu- 
lated between the attorneys that sign- 
ing, sealing, filing and certification of 
the depositions lx- waived. Restrictions 
regarding publicity by lawyers in pend- 
ing lawsuits raised. Sonnett said, "a 
grave problem ... as to whether the 
action you have seen fit to take without 
consultation in any respect with counsel 
for TWA represents a violation of the 
rules of ethics.” 

“If you arc trying to give me a lec- 
ture, Mr. Sonnett,” Davis replied, "may 
I suggest to you there is a proper place 
for you to state your objections.” 

The taking of depositions was ad- 
journed last Wednesday until Jan. 24, 
This was over the objections of Son- 
nett, and the matter was taken to court 
last Wednesday afternoon. The court 
allowed the adjournment, but will ap- 
point a legal referee— a special master— 
to sit in on the sessions when they re- 
sume to deal with arguments over pro- 
cedure. 


Air Traffic Plan Timetable Announced 

Report recommendations on air traffic control (AW Nov. 27, p. T5) has been 

tion Agencv Administrator N. E. Halaby said last week. 

FAA’s Aviation Research and Development Service then will be given 18 months 

Aviatie l' i lit l I xpcl c t I Center in Atlantic Citv, N. J., Halabv said in a 
speech to the Aircraft Luncheon Club here. 

Some of the more detailed concepts of Beacon will be tested by the Mitre Corp.. 
Halabv said. The Satin project, a study of whether the Air Force’s Sage intercept 
system could be used for civil ATC purposes, also was conducted bv Mitre. 

Beacon report called for a new ATC system that would cost an extra $500 million 
to implement over the next five years and generally be based on using radar as the 
primary instrument of air traffic control. 
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Hearings Threaten Supplemental’ Status 


By David H. Hoffman 

Washington-Supplemental airlines’ 
effort to win permanent status through 
new legislation probably was damaged 
last week when hearings before a House 
subcommittee produced testimony 
highly critical of the industry and the 
regulatory agencies that govern it. 

Subcommittee questions aimed at 
first witness Paul H. Riley, deputy as- 
sistant secretary of defense for installa- 
tions and logistics, also disclosed that 
Air Force has replaced Army as single 
manager for all domestic airlift pro- 
curement. Authority for this shift is a 
policy statement issued the weekend 
before the hearing by Defense Secretary 
Robert S. McNamara. 

Procedures for transferring responsi- 
bility under the new directive remain 
to be developed. Meanwhile, Military 
Air Transport Sendee has begun plac- 
ing renewed emphasis on financial sta- 
bility in passing upon which supplemen- 
tal airlines— and certificated route 
carriers— are eligible for government con- 
tracts. At least two supplementals, and 
probably a third, no longer may com- 
pete for domestic airlift awards primarily 
because of financial inadequacies uncov- 
ered by recent MATS "facility rapabil- 

In the absence of timely legislation, 
the operating authority of most supple- 
mental airlines, secured bv temporary 
act of Congress, will expire on Mar. 14. 
Widely divergent House and Senate 
bills that would establish these compan- 
ies as permanent charter carriers were 
placed before a joint conference com- 
mittee late last Vcar, The conference 
committee debate was preceded by the 
crash of a Lockheed Constellation oper- 
ated by the supplemental Imperial Air- 
lines, in which 74 Army recruits and 
three crew members were killed (AW 
Nov. 20, p. 47). 

Appearing before the three-man sub- 
committee of the House Armed Services 
Committee at his own request. Rep. 
Francis E. Walter (D.-Pa.) said that if 


Congress allowed the supplementals' 
operating authority to lapse, it would 
make a contribution toward safety. Rep. 
Walter also recommended that the 
House and Senate re-write their respec- 
tive bills, after full debate, if the con- 
ference committee could not agree on 
a compromise version. 

Rep. Walter told the subcommittee: 
"One of the claims these carriers [sup- 
plementals] have repeated over the years 
is that they are needed by the Depart- 
ment of Defense." He said one “basic 
test of the department's need ought to 
be the equipment they own. Equipment 
they lease is irrelevant because its avail- 
ability to the Department of Defense 
obviously does not depend on the exist- 
ence of these carriers." 

As of Sept. >0, 1961. Rep. Walter 
said, “all or virtually all" of tire supple- 
mental owned a total of >2 Douglas 
DC-6 or Lockheed Constellation-tvpe 
aircraft. Of these, two have been 'de- 
stroyed in crashes, one belongs to a 
bankrupt carrier and five arc owned by 
airlines declared unfit by MATS, ac- 
cording to Rep. Walter. 

On Nov. 17, following the Imperial 
accident, Defense Secretary McNamara 
issued a directive that banned the car- 
riage of individually ticketed passengers 
by supplementals (AW Nov. 27, p. 57). 
He also ordered that only supplementals 
approved bv MATS' surveys would be 
eligible to flv domestic charters for the 
military. 

Eligible Carriers 

MATS Cdr. Lt. Gen. Joe W. Kelly 
testified that the following airlines have 
been subjected to such checks and 
cleared to carry military passengers: 
Acrovias Sud Americana. Inc., Capitol 
Airwavs. Slick Airwavs. Trans-Interna- 
tional' Airlines. U. S. Overseas Airlines, 
World Airways and Overseas National 
Airwavs. Gen. Kcllv generally refused 
to name the carriers rejected by MATS. 
He did state that Airline Transport 
Carriers, which does business as Cali- 
fomia-IIawaiian Airlines, recently had 


its eligibility revoked. But Rep. Walter, 
detailing the financial status of each 
supplemental, charged that these car- 
riers have failed to obtain MATS 
clearances: 

• Airline Transport Carriers. ATC's net 
worth deficit, on Sept. 50, was $99,800. 
The Civil Aeronautics Board now is 
investigating whether its operating au- 
thority should be continued after 
Bureau Counsel discovered the airline 
reported its current liabilities as long- 
term debt, thus distorting its current 
dcbt-to-cquity ratio from an actual 1 to 
6.6 to an alleged 1.6 to 1. 

• Associated Air Transport. AAT’s net 
worth deficit, on Sept, 50, was SI 74,- 
900. Current liabilities exceeded current 
assets by $202,000. The airline, accord- 
ing to Rep. Walter, was declared unfit 
by MATS for "financial inadequacy, 
sub-standard maintenance and sub- 
standard quality of service." lie said 
that CAB records show AAT has had 
three accidents in the last four scars. 

• President Airlines. Rep. Walter said 
that because he could not obtain a 
balance sheet from President, it must 
be assumed the carrier did not file one 
with CAB as required. He said he was 
told that MATS recently has declared 
the company financially unfit. On Sept. 
10, a President DC-6 crashed at Shan- 
non, Ireland, killing S5 persons (AW 
Oct. 16, p. 45). 

• Standard Airwavs. Standard's current 
liabilities were $587,000. its current 
assets S251.200 and its working capital 
deficit $156,500 on Sept. >0. according 
to Rep. Walter. MATS has declared 
the airline unfit because of sub-standard 
maintenance and unsatisfactory service, 
but not for financial inadequacies. Rep. 
Walter said. 

The teams that conduct MATS capa- 
bility surveys usually consist of 1 1 mem- 
bers'. Each survey, Gen. Kelly said, costs 
the service about $1,500. Since MATS 
began checking carriers competing for 
long-term overseas airlift contracts in 
1958, the 145 surveys completed in- 
cluded a total of 14 negative findings. 
Gen. Kelly also testified that MATS 
maintains a financial file on each airline, 
which is reviewed periodically to ensure 
that the company’s position is not de- 
teriorating. 

Both Gen. Kelly and Joseph Inline, 
assistant secretary of the Air Force for 
materiel, rejected the subcommittee's 
contention that the surveys proved the 
military had no confidence in FAA- 
CAB supervision of supplemental air- 
lines. The surveys complement FAA's 
inspection function, Gen. Kelly said, 
and Imirie pointed out that an FAA 
representative accompanied the MATS 
teams that investigated the four air- 


Militarv Traffic Management Agency 
Passenger Movements in FY 1961 


4,449 1.86 

ip movements: 16,951 
engets moved: 1,111,000 
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lines that failed to get clearance from 
MATS. 

Until Jan. 1, contracts for short-term 
(less than 90 days) commercial airlift 
within the U. S. were the responsibility 
of the Military Traffic Management 
Agcncv (MTMA). On Jan. 1. however, 
MTMA was renamed the Defense Traf- 
fic Management Service (DTMS) and 
its executive director, Army Maj. Gen. 
I. Sewell Morris, ordered to report to 
the director of the Defense Supply 
Agency rather than to the Secretary of 
the Army. 

DTMS retains the old functions of 
MTMA. It arranges group movements 
involving 1 5 or more military personnel, 
and it contracts for all domestic char- 
ters. A significant exception to this rule 
is that local transportation officers are 
empowered to buy tickets for groups of 
up to 14, and for any number of new 
recruits. 

The 74 Army enlistees who died in 
the Imperial crash were ticketed under 
this exception. 

Because housing space is scarce at 
most recruiting centers, recruits bound 
for distant points usually were sent via 
air on an individually ticketed basis. 
Because individually ticketed tariffs 
filed with CAB by supplementals gener- 
ally arc lower than comparable tariffs 
filed by certificated route carriers, sup- 
plementals garnered most of this busi- 
ness until Nov. 17. On that date, 
McNamara’s order isolated the non- 
schcdulcd carriers from this source of 
revenue. 

Add to Problems 

To carry out the secretary’s directive, 
MATS and MTMA concluded a memo 
of understanding that probably will add 
to the supplemental industry’s mount- 
ing financial problems. First item in 
the agreement holds that only pres- 
surized aircraft may be operated on 
military passenger charters, thus ex- 
cluding Douglas DC-5s and DC-4s and 
Curtiss C-46s. The second item lists 
the seven supplementals cleared by 
surveys for “four-engine pressurized air- 
craft” operations, indicating MATS 
may prefer that all military passengers 
travel either on four-engine equipment 
or scheduled route carriers. 

DTMS, in parceling out military 
charter business, deals directly with the 
association authorized by CAB to repre- 
sent the supplemental airlines. The as- 
sociation then divides business among 
its members by nominating individual 
airlines to flv particular charters re- 
quired by DTMS. There was no 
question, until last month, that sup- 
plementals were represented by the 
independent Airlines Assn. 

After the Imperial crash, however, 
seven of the larger supplementals broke 
with IAA and organized the Military 
Air Carriers Assn. On Dec. 21, MACA 


MATS Contracting 

Long-term airlift contracts awarded 
commercial carriers during Fiscal 1962 
bv Military Air Transport Service now 
total about S131 million, of which $90 
million was for overseas services and $41 
million for domestic services. 

Fiscal 1962 overseas airlift contracts, 
originally valued at S49 million, have 
climbed to $64 million because MATS 

Individually ticketed military passen- 
gers traveling overseas have been respon- 
sible for an additional $10 million of air- 
line income thus far this fiscal year. 
Short-term overseas contracts were worth 
another $15 million. 

Contracts covering Log-air. Quicktrans. 

and missile site support make np the $41 

panics classified as small businesses re- 
ceived 80% of the over-all S131 million. 


filed for CAB approval as an eight- 
airline group consisting of American 
Flyers Airline, Capitol Airways. Mod- 
ern Air Transport, Purdue Aeronautics, 
Saturn Airways, Trans-Intcmational. 
World Airways and Overseas National 
Airways— the latter not a former IAA 

Before CAB could act on the applica- 
tion, MACA changed its name to the 
National Air Carriers Assn. 

In an effort to quell the rebellion 
before the new group could gain CAB 
approval, IAA charged that MACA air- 
lines legally could not resign from the 
parent association until all debts were 
paid in full and that the MACA air- 
lines still owed IAA an estimated $69,- 
000. In addition, IAA contended that 
the MACA charter was illegal because 
no bylaws accompanied its filing. A full 
evidentiary hearing was demanded bv 
IAA. 

In an apparent rejection of IAA’s 
charges, CAB said last week that it had 
examined the documents filed by the 
National Air Carriers Assn, in a pre- 
liminary review and that they appear 
to satisfy Board requirements. In the 
same order, CAB approved an earlier 
agreement between the new association 
and DTMS, thus authorizing a second 
group to speak for supplementals seek- 
ing domestic charters. 

Additional changes in military airlift 
policies probably will be forthcoming 
as a result of Defense Secretary McNa- 
mara’s latest directive appointing the 
Secretary of the Air Force single man- 
ager of airlift procurement. Purpose of 
this order, as explained by Deputy As- 
sistant Defense Secretary Riley, is to 
ensure conformity in international and 
domestic procurement procedures. 


Using safety and service plus the car- 
riers' over all contribution to the U. S. 
mobilization base as guides, the Air 
Force has been instructed to weigh 
present policies and submit change pro- 
posals, Riley told the subcommittee. 
But he also said that at this preliminary 
stage, "we can sec no real advantages” 
in having a single agency purchase all 
airlift required by the military. 

Subcommittee's chairman is Rep. 
Porter Hard)', Jr. (D.-Va.). The other 
two members are Reps. Daniel B. Brew- 
ster (D.-Md.) and James E. Van Zandt 
(R.-Pa.). FAA Administrator N. E. 
Ilalaby and CAB Chairman Alan S. 
Boyd were to testify late last week. 
Other witnesses made these key points: 
Key Points 

• DTMS and its predecessor, MTMA, 
rely completely on FAA and CAB de- 
termination that a particular carrier is 
competent to operate a charter for the 
military. MTMA. according to Gen. 
Morris, lacked the staff and facilities 
to make safety checks comparable to 
those conducted bv MATS. 

• From Oct. 1, 1960, to Sept. 30, 1961. 
no safety violations against Imperial 
were reported to MTMA by either FAA 
or CAB. Of the eight supplementals 
that did the most business for MTMA 
during this timespan, MTMA rated 
four better than imperial, one equal 
to it and two inferior on the basis of 
service, not safetv, according to Gen. 
Morris. 

• MTMA could refuse to contract with 
a carrier if it afforded unsatisfactory 
service, but not if it violated known 
safety rules. Gen. Morris said. Such 
violations were forwarded to FAA. Dur- 
ing MTMA's history, FAA suspended 
the certificate of one supplemental be- 
cause of violation reports furnished bv 
MTMA. 

• MATS rejection of a supplemental, if 
based on financial inadequacy, ran be 
reversed In' the Small Business Admin- 
istration if it elects to issue a certificate 
of competency. Representatives of that 
administration often accompany MATS 
survey teams as they check supplemental 

• Some supplemental airlines’ main- 
tenance and financial record-keeping was 
so faulty that MATS teams were unable 
to complete adequate surveys. At times, 
records were so delinquent carriers 
simply could not file reports with CAB, 
Gen. Kelly said, and others seemed to 
have disappeared entirely. 

• CAB balance sheets indicate that six 
supplementals— Arctic-Pacific, Aviation 
Corp. of Seattle, Conner Air Lines, 
General Airways, Miami Airline and 
Transocean Air Lines-are bankrupt. 
Rep. Walter said. “Safety is not only 
intimately related to financial well- 
being," he maintained, “but in fact 
just plain depends on it.” 
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State Officials Urge Routes for Northeast 


By Ward Wright 

Washington— Northeast Airlines' ap- 
plication for permanent operating au- 
thority in the East Coast-Florida market 
received strong support from a New 
England governor and two congressmen 
as hearings began last week before Civil 
Aeronautics Board Examiner Walter 
Bryan. 

In a related development, CAB an- 
nounced that a prehearing conference 
to limit the issues of the Hughes Tool- 
Northeast Control Case (AW fan. 8, 
p. 38) would be held on Jan. 18. 
Present CAB thinking calls for the 
Northeast Control Case and the Florida 
Renewal Case to Ire heard separately 
with no co-ordination of testimony. 

In the renewal case. Sen. Norris 
Cotton (R.-N. IL). led off testimony 
by civic groups and labor organizations 
with an appeal to CAB to consider 
renewal of Northeast’s Florida authority 
in the light of its effect on New Eng- 
land regional transportation. 

Sen. Cotton said that the airline 
situation in the northern New England 
area was precarious and that no airline 
other than Northeast had offered to pro- 
vide adequate service in that region. 
Unless Northeast’s Florida operating 
authority were renewed. Sen. Cotton 
said, he saw little hope for the airline’s 
ability to continue adequate service in 
Vermont. Rep. Clifford G. Mclntire 
(R.-Me.) said that failure to renew 
Northeast’s Florida authority would 
harm regional air transportation in 
Maine. 

Appeal from Governors 

Gov. John H. Reed of Maine, speak- 
ing for an association of New England 
governors, said that group on Nov. 16 
passed a resolution supporting North- 
east's application for permanent Florida 
authority and asking CAB to take action 
to establish adequate air sendee in New 
England. 

Gov. Reed said he felt the New 
England area should be served by an 
established airline with direct routes to 
the South. 

Northeast, currently in deep financial 
trouble, must have renewal of its 
Florida operating authority if it is to 
survive as an independent carrier. In 
1956, when Northeast received tem- 
porary authorization to operate between 
East Coast points and Florida, it was 
receiving subsidy. Since then, investors 
have plowed S90 million into the com- 
pany. While Northeast is now off sub- 
sidy, largely due to its Florida opera- 
tions, it has never made a profit. 

In the meantime, Northeast says it 
has had a sixfold increase in revenue 


passenger miles and has claim to ap- 
proximately 25% of the East Coast- 
Florida market. But. failure to get 
permanent operating authority on its 
Florida routes would probably spell the 
end for Northeast, even with the offer 
of financial assistance from Hughes 
Tool Co. 

Loan Conditions 

Hughes Tool has said it would lend 
Northeast SI million, under a revolving 
credit plan, until Mar. 1 3 to keep it 
operating while CAB settles the ques- 
tion of whether it would lie in the 
public interest for the tool company to 
control the airline. However, the loan 
is contingent on Northeast's persuading 
creditors to postpone their payment de- 
mands. 

Creditors formally agreed to such a 
moratorium last week. 

After Mar. 1 5. if CAB has not settled 
the case or if CAB rules against I lughes 
Tool's controlling Northeast, then the 
airline will Ire on its own financially. 
This it cannot do without its Florida 
routes. 

Proceeding with the renewal case 
without waiting for the control issue 
to be settled has provoked unfavorable 
comment from almost all parties. Both 
National Airlines and CAB's Bureau 
Counsel had asked the examiner in the 
renewal case to reconsider his decision 


Seaboard Economy 

Nov York-Seaboard World Airlines 



Cutbacks involve both management 
and operating staff levels. 

Elimination of its station at Shannon, 
Ireland, no longer necessary as a refuel- 
ing stop for the long-range CL-44s, en- 
abled the carrier to drop a total of 50 
people at that point from the airlines’ 
payroll. 


not to delay the case until the control 
issue was settled. Both motions were 
denied. 

Bureau Counsel last week asked the 
examiner to hold a joint conference of 
all parties in the Hughes Tool-North- 
east Control Case, the I Iughes-TWA- 
Atlas-Northeast Possible Common Con- 
trol Case and the New York-Florida 
Renewal Case to detennine the issues 
in all three cases, fix procedural dates 
and determine that the record in the 
control case be incorporated into the 
renewal case. 

In the Hughes Tool-TWA-Atlas- 
Northcast Case, Howard Hughes was 
ordered to put his Atlas stock in a 
voting trust set to expire last May 31, at 
which time he was to have sold it. Since 
then, Hughes had secured repeated ex- 
tensions of the deadline until last No- 
vember when CAB deferred the whole 
matter until the Northeast Control 
Case is settled. 

Hughes’ Appearance Opposed 

In other action concerning North- 
east and Hughes Tool, both companies 
strongly opposed Eastern Air Lines’ at- 
tempt to subpoena Howard Hughes for 
testimony bv deposition before the 
CAB. 

Both companies said Eastern had 
failed to establish the conditions of 
good cause and sufficient interest 
needed to order taking of deposition. 

Hughes Tool said that most of the 
infonnation Eastern wanted to quiz 
Hughes about was already on file at 
CAB and the few questions still un- 
answered were “argumentative, specu- 
lative or irrelevant.” Hughes Tool de- 
scribed the attempt to subpoena Hughes 
as a “stratagem designed to embarrass 
. . . Toolco by capitalizing upon Mr. 
Hughes’ well known reluctance to make 
public appearances.” 

Hughes Tool said to subpoena 
Hughes would be as reasonable as re- 
quiring someone in control or in a 
position to control Eastern, such as the 
Rockefellers, to testify regarding East- 
ern Air Lines’ stand in the Northeast 


Not Directly Involved 

Hughes Tool said that Eastern’s 
interests were no more or less than that 
of any other party. The tool company 
asked CAB to remember that Eastern 
is not directly involved in the trans- 
action between it and Northeast. East- 
ern. Hughes Tool said, was named party 
to the proceeding in order to be heard 
on the issues but should not be allowed 
to become an adversary in the case by 
allowing the airline to cross-examine 
Hughes. 
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Convair Delivers First 990 Transport to American 


First of American Airlines' 15-planc order for Convair 990 aft-tnrbofan powered transports was delivered recently. Aircraft will remain 
in San Diego for training purposes. Second 990, which will lie delivered shortly, will be flown to Tulsa, Okla.. and then to New York 
where formal delivery ceremonies will be conducted. Both of the 990s are certificated for passenger service but American will utilize 
the aircraft in a comprehensive familiarization program before introducing the 990s into scheduled operations later this year. 

Local Service Airline Profits Set Record 


Washington-Local sendee airline 
industry's new class mail rate subsidy 
formula gave record operating profit to 
most of the carriers last y ear while cut- 
ting the industry’s total expected sub- 
sidy bill S2 million below Civil Aero- 
nautics Board predictions. 

Earnings of the 1 3 local service air- 


lines climbed from a total SI. 9 million 
operating loss in 1960 to a $9.6-million 
operating profit, on the basis of a 
preliminary' study of the carriers’ op- 
erating results for 11 months of 1961 
and an estimate of the final month. 
Subsidy payments which the Board 
estimated last February would total 


nearly $65 million are expected to 
amount to S62.7 million. 

At least five of the airlines— Mo- 
hawk. North Central, Ozark, Southern 
and West Coast— can be expected to 
take part in the formula’s profit-shar- 
ing provision, under which a percent- 
age of operating profits at different 
levels is returned to the Board. Operat- 
ing losses of these carriers in 1960 
totaled SS99.500 for Mohawk: $ 1.1 25,- 
700 for North Central: S14.400 for 
Ozark and 5628,600 for Southern. West 
Coast had a S705.000. operating profit 
for that year, as compared with an 
operating profit of SI, 316.000 under the 
class mail rate of 1961. 

A final vear-end adjustment to these 
figures by CAB, within the next two 
months, could change this apparent 
operating profit, but it is doubtful that 
any change would be significant since 
the carriers are generally adhering close- 
ly to CAB’s rules on the formula, a 
Board spokesman said. One of the 
major reasons, he pointed out, is that 
disallowance provisions, which had a 
severe effect on the airlines under the 
previous mail rate formulas, have been 
carefully spelled out to avoid any dis- 
agreements. 

The class mail rate, designed to re- 
place the highly complex and costly 
subsidy formula previously used, is con- 
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sidcrcd a practical means of controlling 
and predicting the airlines’ subsidy 
needs, while affording their manage- 
ments incentives to reduce their op- 
erational costs. 

Subsidy payments, aimed at providing 
the carrier its allowable rate of return 
on investment, arc tailored to a sliding 
scale of flight schedules per station 
served and the total route mileage in- 
volved. Payments are highest on a 
schedule of 300 revenue plane miles 
per station per day and decline to a 
level of 600 plane miles, with no sub- 
sidy paid beyond this flight frequency. 

The plan also includes a profit-shar- 
ing provision under which the airlines 
rebate to CAB 30% of any profits 
earned between their established rate 
of return and a return of 1 3 % on in- 
vestment, and 73% of the profits in 
excess of the 15% return. The car- 
riers' rates range from 0 to 12.73% . 

While the Board feels that the high 
earnings under the class mail rate are 
a direct reflection of greater manage- 
ment efficiency in making maximum 
use of their flight schedules, it has 
notified the industry that several re- 


finements are needed to the basic for- 
mula. CAB is now studying several 
revisions and has asked the industry to 
also conduct a study. 

By July the Board hopes to com- 
pare studies with the industry with an 
eye to making several revisions by the 
end of the year. The airlines have em- 
ployed the firm of Systems Analysis 
and Research Corp., of Washington, 
D. C. to conduct the study. 

In its present form, the Board finds, 
the formula has failed to reflect the 
changing conditions of new route mile- 
age and equipment. The result has 
been that while carriers have adhered 
to CAB’s ground rules on subsidy, the 
Board has been forced to make a series 
of individual adjustments to the 
monthly subsidy carrier applications. 

One of the major weaknesses of the 
formula cited by the carriers is the 
difficulty in profitably absorbing new 
traffic points granted in route cases. 
Use of the customary methods of esti- 
mating subsidy needs for these points, 
when applied to the class mail rate 
formula, too often results in a lower 
actual subsidy to the airline, they say. 


Aeroflot Discloses Passenger Figures 

Moscow— Russia's Aeroflot plans to cany about 30 million passengers this vear 
compared with approximately 22 million in 1961. G. Sdtetchikov, the Soviet 

when Aeroflot lias revealed specific traffic data. 

Aeroflot's chief. Yevgenv Loginov, said the airline will carrv 200 million passengers 
in 1980. Commenting on the outlook for the 20 years covered by the Communist 
Partv draft program. Loginov said the route svstem will increase to 500,000 km. 
(310,700 mi.) and mail and freight volume will increase H-fold in that time. 

Excluding commuter and other short-haul rail service, Aeroflot's passenger total 
for last year was 12-13% of that of the Russian railroads. Schctchikov said that in 
the not distant future. Aeroflot undoubtedly would carry more long-haul passengers 
than the railroads. He said conventional transport aircraft are unprofitable for 
distances under 500 km. (310 ini.). Between 500 and 1.000 km. they can compete 
with rail and water transport, but ate most competitive over 1,000 km. 

Schctchikov made it clear that Aeroflot has its problems with other ministries, 

"One of our contractors, for example, is the Ministry of Transport Construction,” 
often arise and a vast amount of unnecessary correspondence is carried out.” 
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Counter Space Issue 
At Dulles Is Settled 

Washington — Federal Aviation 
Agency and airlines serving this area 
have come to terms on counter space 
requirements in the new Dulles Inter- 
national Airport terminal building after 
recent veiled threats from FAA of puni- 

G.' Ward Hobbs, director of the 
Bureau of National Capital Airports for 
FAA. said the agreement reached last 
week is evidence of a “true spirit of 
cooperation” on the part of the 1 3 car- 
riers who plan to operate from Dulles 
after its scheduled opening next Octo- 
ber. 

FAA Administrator N. E. Halaby 
warned last month that any airline 
which threatened to boycott Dulles 
would find “there are various ways in 
which they will be persuaded to use the 
airport (AW Dec. 25, p. 2S1.” Tire 
carriers generally had refused to give 
FAA data on how much counter space 
they would require at the SI 10-million 

A follow-on meeting to resolve rental 
fees and precise space needs is scheduled 
for Feb. 1 . Carriers expected to attend 
are Allegheny. American, Braniff. Delta, 
Eastern, National. Northeast. North- 
west, Pan American, Piedmont. Trans 
World, United and Lake Central, 

FAA also has received a letter from 
British Overseas Airways Corp. indicat- 
ing it intends to offer Dulles service. 
If other foreign carriers express similar 
interest. FAA may be forced to expand 
the terminal. U.S. airlines alone de- 
scribed needs that “far exceeded our 
capabilities,” Hobbs said. 

It would be possible to build 600-ft. 
additions at each end of the main 
terminal to accommodate new tenants, 
according to Hobbs. 

No Settlement Reached 
In Two Labor Disputes 

Washington— Pan American World 
Airways and the Air Line Pilots Assn, 
remained deadlocked last week over im- 
plementation of the Feinsinger Com- 
mission report, which recommended 
three-man flight crews for turbojet 
operations (AW Oct. 23, p. 25). Efforts 
by a federal mediator to settle the dis- 
pute failed earlier in the week and the 
company continued to face the possibil- 
ity of a pilots’ strike, although a threat- 
ened strike set for Jan. 9 was not car- 

Meamvhile, the scope of the ALPA 
dispute has been expanded to include 
negotiations at Trans World Airlines, 
where another federal mediator is at- 
tempting to bring about a settlement 
on similar issues. 
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CAB Approves No-Show Penalties, 
Boyd Cites Lack of Cost Control 


Overcapacity and failure of carriers 
to control expenses— such as no-shows 
—were cited as major causes of airline 
financial problems bv Civil Aeronautics 
Board Chairman Alan S. Boyd last week 
in a speech calling for greater coopera- 
tion between the industry and CAB. 

Earlier, the Board notified the airlines 
that it would approve assessment of a 
no-show penalty on passengers only if 
the industry would agree to pay passen- 
gers a higher penalty in cases of ticket 
oversales. 

The Board allowed 20 days for indus- 
try comments on the plan, which would 
become effective Mar. 1 for a six-month 
period. It provides a penalty of S3 Or 
50% of a one-way fare- whichever is 
greater— against passengers seeking re- 
funds for unused tickets not canceled 
prior to flight time. Maximum penalty 
would be S50. 

Airline Penalty Provided 

However, CAB insisted carriers 
should pay a penalty of S25 or 50% of 
tile one-way tare, whichever is greater, 
to passengers unable to use tickets be- 
cause the airline has sold the space to 
another passenger. 

The CAB noted that oversales have 
been sufficiently numerous to require a 
special Board investigation of the prac- 
tice. The Board said evidence indicated 
there were more than 33.000 individual 
oversales in 1960. 

Solution of the "no-show" problem 
was one of the industry’s many internal 
problems referred to by Boyd in a 
speech before the Economic Club of 
Detroit. 

Behind the Board's recent approval 
of a 3% general fare increase (AW Jan. 
1. p. 27), Boyd said, was a desire to 
alleviate the industry's immediate finan- 
cial problem, although all members of 
the Board agreed that the root of the 
trouble lies elsewhere. 

come, but one essentially engendered 
by an excess of capacity being operated 
. , . augmented by other factors such as 
the offering of unnecessary and costly 
cabin services in the name of competi- 
tion and the depleting effect upon 
revenues of the no-show passenger,” 
Boyd said. The primary reason why two 
Board members voted against a fare in- 
crease, he said, was a fear that the car- 
riers might relax their efforts to reduce 
operating expenses. 

Criticizing the industry's re-equip- 
ment programs and scheduling prac- 
tices, Bovd declared: “the plain fact of 
the matter is that the carriers have ac- 
quired far more equipment than is re- 


quired to meet the demands of the air 
traveling public. They are in a position 
of, and are, scheduling excessive fre- 
quencies seemingly in an attempt to 
match their competitors flight for flight. 
This is the crux of the immediate prob- 
lem in which the industry finds itself. 
It must be corrected.” 

As an example, the chairman cited 
the cisc of Capital Airlines, which was 
forced to merge with United Air Lines 
because of heavy financial burdens in 
currcd during re-equipment of its air- 
craft fleet. Boyd noted that while CAB 
has the power to set an acceptable rate 
of return on investment for the indus- 
try, it has no voice in the most im- 
portant clement considered in setting 
the rate— the number and type of air- 
craft purchased. 

Market Research 

New York-W. A. Patterson, presi- 
dent of United Air Lines, last week pro- 
posed that the Civil Aeronautics Board 
conduct a marketing research program 
and subsidize losses of carriers partici- 
pating in the project. 

Charging that both the industry and 
the Board are split over where new air- 
line markets lie. Patterson called for 
full field studies and a pre-testing of 
"various theories held by Board offi- 
cials.” He also warned against insensi- 
ble mergers and stated that “no criteria 
have been established as to what kind 
of merger is desirable." He spoke here 
at a meeting of the Wings Club. 

He said that the main airline prob- 
lem stems from a steady decline in 
common carrier transportation and 
termed the private automobile the “vil- 
lain.” Patterson noted that while com- 
mon carrier transportation has dropped 
13% since 1947. inter-city automobile 
passenger miles have climbed 140%. 
Tin's trend, he said, has been stimu- 
lated by the construction of toll roads, 
super-highways and cars designed for 
greater speed and comfort. 

The United head expressed doubt 
that the vast group of automobile vaca- 
tioners represented a new market for the 
carriers. A total of 90 million Ameri- 
cans have never flown, he said, and 
added that great numbers of this group 
can lie ruled out as future air travelers. 
“Some haven't the desire to fly and no 
amount of advertising can awaken that 
desire. Others haven’t the need— the 
pattern of their lives is such that they 
just don’t have to go anywhere," he 

He deplored experimentation with 


"At some point consumer resistance 
to price increases is encountered in every 
industry,” Boyd warned. While the 
CAB should afford the airlines an ade- 
quate opportunity to earn their return, 
the Board should not be expected to 
“bail the carriers out of dilemmas" of 
their own managerial making, he said. 

Bovd again expressed his personal 
approval of mergers as a promising 
method of curing many of the industry’s 
weaknesses Noting the high cost of 
turbojet re-equipment programs, he sug- 
gested this expense could be met in an 
orderly manner by mergers of smaller 
airlines. He urged the airlines to con- 
tinue studying merger proposals for sub- 
mission to’ the Board. 

In the meantime, Boyd said, the CAB 
is approaching the problem of over- 
competition on a broad front, concen- 
trating on a re-evaluation of certain 
routes now being served by two or more 
carriers, and streamlining air service by 
the use of centrally located, regional 

Subsidy Asked 

fare reductions as a means of generating 
traffic and added that such experiments 
are perilous in the absence of any proof 
that they can succeed. 

Patterson said he was disappointed 
in a recent meeting of airline heads and 
CAB officials in Washington charging 
that the group failed to discuss the 
main areas of the industry's problems. 
He added that the topics discussed were 
trivialities and then noted that "the 
idea of discussing types of meal service 
at a time when industry losses were near- 
ing S30 million struck me as incon- 

Patterson said that the problem of 
excessive competition overshadows all 
other problems and concluded that “I 
have vet to hear of any program to 
remedy the situation." He doubted that 
mergers would be a panacea and claimed 
that many feel that a merger is "a mysti- 
cal union that melts away problems 
and the two merged companies live hap- 
pily ever after.” 

But, he continued, a merger between 
two weak airlines will merely spread the 
weakness and a merger between two 
strong airlines can produce such 
strength that weaker airlines will be 
forced into bankruptcy. “I doubt that 
any policy designed to reduce competi- 
tion by forced or planned bankruptcy 
would meet with congressional acccpt- 

As to what constitutes a good merger. 
Patterson cited the United-Capital 
merger as an example. He said the 
merger prevented Capital from falling 
into bankruptcy, produced greater effi- 
ciency and eliminated outmoded air- 
craft with modem jets. 
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Larger, Tougher Florida Market Foreseen 


New York— Airlines’ battle for busi- 
ness in the Florida tourist market will 
see sonic major competitive develop- 

• Survival of Northeast Airlines at 
least through the winter appears likely 
now that Hughes Tool has propped up 
the carrier’s financial position. Whereas 
I 1 ', astern and National had hoped that 
Northeast would fold financially and 
be out of the Florida picture this 
winter, it would seem that Northeast 
will be competing to the best of its 
ability in the market, Northeast will 
experience its first full season with 
Convair 880 jets, which, due to financ- 
ing delavs, did not arrive in full strength 
until late in the season last year. 

• Comeback of Eastern in jet capacity 
will strongly affect the balance of 
power in the market. Eastern suffered 
a relative scarcity of jet equipment last 
season. With additional deliveries, the 
airline is coming back strong with an 
almost tripled jet capacitv in the mar- 
ket. 

• Merger of United and Capital puts 
the nation’s largest airline in Florida 
service for the first time. The combined 
carrier takes over Capital’s former routes 
to Florida and is scheduling large num- 
bers of jets. 

The airlines expect an improvement 
in the Florida market this winter fol- 
lowing a poor season last year when 


traffic showed a slump in the face of 
increased jet competition and capacity. 

On the basis of reported increases in 
hotel and resort bookings and an up- 
turn in the general economy, the car- 
riers are predicting a good increase in 
Florida market traffic. But there will 
be increasingly heavy competition for 
the traffic. 

Last year's poor season was illustrated 
bv Miami originating figures for all air- 
lines. For the first six months of 1961, 
these originations totaled 5.6% less 
than during the previous like period. 
The first quarter— peak of the winter 
season— showed the worst results: there 
was some improvement in the second 
quarter and the nine months' total was 
off only 2.8%. 

Miami Weather 

Recent spasmodic cool weather at 
Miami has brought some bad publicity 
which didn't get the season off to a 
good start, but airlines say this hasn’t 
been reflected in traffic and they pre- 
dict that a run of good weather will 
make possible a record season. 

The market this year will see an cx- 

Following Eastern's lead. Northeast 
and National have announced operation 
of these no-frills flights to the Florida 
market. Eastern in 1960 inaugurated 
this type of sendee, designed to be 


competitive with surface bus transpor- 
tation, between Pittsburgh and Miami 
with Super Constellation equipment 
and has since extended it to Florida 
from Cleveland, St. Louis, Detroit, 
Boston and Philadelphia. In this serv- 
ice, the passenger’s ticket is his reserva- 
tion and is not refundable less than 24 
hr. before departure. Eastern calls this 
sendee Air-Bus, National calls it Star 
Bus, and Northeast calls it Sunliitcr 
Bus. National, using 87-passenger 
DC-7Bs. will operate from Philadel- 
phia nonstop to Miami, from Boston 
to Miami via Washington and West 
Palm Beach, and from Las Vegas to 
Miami via Houston. Northeast’s bus 
operation will be confined to a single 
round trip twice a week between Boston 
and Miami via Tampa, using 76-pas- 
sengcr DC-6Bs. 

sendee to Florida this winter from the 
Northeast and Midwest: 

• Delta will operate 10 daily jet flights 
from Detroit. Cincinnati and Chicago 
to Florida w ith a total of 1,1 52 scats. In 
addition Delta will operate seven DC-7 
and DC-6 flights with 451 scats daily. 
Jet schedules have been increased at 
Cincinnati and Chicago. Equipment is 
DC-8s and 880s. Delta says the outlook 
this season is more optimistic, primarily 
because of improved economic condi- 
tions, particularly in the Detroit area 
where automobile plants are in full 
operation. 

• Eastern, as of next month, will be 
operating 80 round trips a day with its 
DC-8 and 720 jets between Florida and 
the Northeast and Midwest. This com- 
pares with a total of 1 1 jet round trips 
last Februarv, when the airline’s jet 
fleet consisted of 1 1 DC-8s. It now totals 
1 5 DC-Ss and 1 5 720s. Between New 
York and Miami. Eastern last Febru- 
ary operated four jet round trips: this 
February’s total is 10. From Chicago, 
jet flights to Florida will go from two to 
five; new nonstop jet sendees will oper- 
ate to Miami from Boston, Pittsburgh, 
Cleveland and Baltimore. In addition 
to these and other jet expansions in the 
market. Eastern will continue to operate 
piston equipment so total capacity will 
be considerably increased. If traffic docs 
pick up this winter. Eastern will be in 
a better position in its first full jet sea- 
son than it would have been last rear 
when things were slower. Eastern's 
share of Miami originations for the first 
six months of 1961 was 47%. down 
from about 56% in 1958, but Eastern 
expects to come back at least to the 
1958 level this winter. This yardstick 
of Miami originations, of course, in- 
volves traffic to all points and not just 
to the Northeast and Midwest. North* 



Glass-Domed Trams Operafe at Los Angeles Airport 


Three two-unit glass-domed trams capable of carrying 80 passengers apiece recently went 

between terminal's various airline facilities at 10-min. intervals. Fare is 25 cents per person. 
Passengers board trams at sidewalk level through electrically controlled coin-operated turn- 

unit. with seating on opposite side and at either end of coach. Trams, designed and 
built by the Passenger Truck Equipment Co.. Los Angeles, arc operated by Airport Transit. 
Note parabolic arches of futuristic Theme Building in background. 
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MATS Reports Low 1961 Accident Rate 

Washington— Military Air Transport Service said its 1961 flight safety record was 
th" best in nine years despite Congo airlift operations and a heavy schedule of 
polar flights. 

MATS said its 1961 accident rate was 1.08 per 100.000 hr. of flying rime. The 
1960 rate was 1.45. 

The 1961 figure included the operations of its Air Rescue Service, which uses 
amphibians and helicopters in addition to conventional aircraft. The work of MATS’ 
\ir Photographic and Charting Service and the Air Weather Service was also 
included. 

MATS operates 51 types of aircraft totaling 1.100 pieces of flight equipment. 

the fourl-nghie transports, which were involved* in three major accidents in 1961 
compared with six in 1960. Ten aircraft of all tvpes were involved in major accidents 
in 1961 compared with 14 in 1960. 

T he first fatalities since October. 1958 were recorded last year when a C-124 

and a C-118 disappeared with 13 passengers and 10 crew members on a flight over 
the North Atlantic. 


cast Airlines claims it carried almost 
25% of passengers traveling to Florida 
from the Northeast last vear and will 
increase its share in 1962. 

• National’s jet operation in the market 
will be confined to its New York-Miami 
route, with five daily DC-S round trips, 
same as last year. Jet scats Will be down 
4%. however, due to a change in con- 
figuration. But capacity, including Elec- 
tra and piston seats, will be tip in all 
National's northeast markets to Florida: 
up 6% at New York, up 407; at Bos- 
ton. up 7% at Philadelphia, and up 
10% at Washington. These percent- 
ages refer to peak season weekly scats 
from the points to all Florida points. 
Commenting on prospects for the sea- 
son. National said there certainly will 
be more than enough seats available 
from the North to Florida this winter. 
The route will continue to suffer. Na- 
tional said, "from the wasteful and un- 
economic operation” of Northeast in 
the market. National and Eastern could 
easily handle the traffic Northeast car- 
ries in the market. National said. 

• Northeast will offer more than 2,100 
daily jet seats in its Convair 880s this 
winter, a 50% increase over the jet 
capacity it started the previous season 
with. Last year it was phasing in its 
880s and it was March before the en- 
tire fleet of six was operating in the 
market. In addition, the airline's DC- 
6Bs will serve Florida. Northeast pre- 
dicts record-breaking traffic this winter, 
reporting excellent indications from 
hotel and travel interests in Florida and 
a large volume of advance bookings on 
Northeast flights. Northeast is strongly 
promoting package vacations to Florida. 
Regarding its financial ability to com- 
pete this winter, observers note North- 
east lias a sizable advertising campaign, 
a sign that cash is available. 

• Northwest was out of the Florida pic- 
ture last winter for all practical purposes 
because of strikes which tied up its 
operations. No service to Florida was 
offered last January and February. But 
this winter. Northwest will be operating 
four jet flights a day from Chicago to 
Florida, plus two Elcctrn schedules. 
Only one of these flights, a jet sched- 
ule. will operate nonstop— a Chicago- 
Miami flight-and that only three times 
a week. It will stop at St. Petersburg 
the other four days. 

• Trans World Airlines will operate a 
daily 707-120 nonstop between St. 
Louis and Miami, plus a Super G 
Constellation with stops between the 
points. This is less capacity than TWA 
operated last winter. The airline made 
a good tiling out of this route a couple 
of years ago, offering single plane serv- 
ice from Miami to Los Angeles via 
St. Louis. Civil Aeronautics Board, 
however, ended this by requiring a 
change of planes as well as flight num- 
bers at St. Louis. 


• United's efforts on the former Capi- 
tal routes to Florida are aimed at getting 
modem jet equipment phased in and 
pistons out as fast as possible. United 
also has re-scheduled former Capital 
flights with the idea of providing service 
at more convenient hours for the trav- 
elers. United describes its approach 
generally as better utilization or more 
modern equipment and a more realistic 
attitude toward scheduling. Capital’s 
jet equipment in the market last winter 
consisted of two Boeing 720s leased 
from United. United now is using 
Caravellcs and 720s in Florida service, 
as well as DC-6 equipment. From Pitts- 
burgh, United lias 303 daily scats, of 
which 231 are in jets; last year Capital 
offered 526 seats, of which 198 were in 
jets. While the seat total is lower. 
United points out a good increase in jet 
sendee and schedules at better hours. 
From Cleveland. 431 seats are scheduled 
this year with 378 of them jet: last win- 
ter the total was 362 seats, of which 
198 were jet From Buffalo, United 
offers only one flight, a 72-pnssenger 
DC-6 coach to Tampa and Miami, com- 
pared with five flights and 378 scats, all 
in DC-6s. offered last year by Capital. 
But United points out that excellent 
connections are offered from Buffalo to 
jets at Pittsburgh. a»-l til's 'N what it is 
selling at Buffalo. Jets do not operate 
at Buffalo. United says Florida business 
and outlook is good, with traffic pickup 
earlier this year than usual. 

Trans-Canada Orders 
DC-8F Cargo Aircraft 

Los Angeles— Trans-Canada Air Lines 
has ordered four DC-SF Jet Traders 
from Douglas Aircraft Co. Delivery of 
the combination frcight/economy-class- 
passenger aircraft will begin early in 
1963 under terms of a contract valued 
at $30 million. 


Douglas announced the construction 
of a demonstration model last April 
(AW Apr. 17, p. 42) before any orders 
were received. 

This first model is expected to fly 
in September of this year. 

The DC-8Fs ordered by Trans-Can- 
ada will be delivered with fully con- 
vertible interiors for use as either all- 
cargo or all-passenger transports as traf- 
fic dictates. 

Essentially, the DC-SF is a Seres 
50 DC-S with Pratt & Whitney JT3D-3 
turbofan engines. It lias wing modifica- 
tions which Douglas now offers airlines 
on a retrofit basis for the earlier 
DC-Ss. 

Maximum takeoff gross weight of the 
DC-SF will be 315.000 lb. Maximum 
payload will be 90,000 lb. and maxi- 
mum range will be 7,000 stat. mi. 

Total of all orders received bv Doug- 
las for DC-8s now stands at 176. Of 
these. 1 55 have been delivered. 

British Pilot-Time 
Plan Based on ‘Points’ 

London— Air Ministry research team 
has recommended adoption of a point 
system for airline pilots, based on var- 
ied fatigue factors, to replace or modifv 
the monthly flight-time limitation. 

A confidential report now is being 
studied by British European Airways. 
National Joint Council for Civil Avia- 
tion, and the British Air Line Pilots 

The study started six months ago 
when phvsicians and safe tv experts rode 
flight decks of BEA’s dc Havilland 
Comets. Vickers Viscounts and Van- 
guards. The report contends there are 
different crew stress factors for different 
types of aircraft. 

The point system also would involve 
more difficult routes whci. fixing 
monthly time limits. 
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Integrated local and trunk airline service speeds flights to intermediate and smaller cities 



One reservation . . . one ticket . . . one set of luggage tags now takes the busi- 
nessman “all the way by air” either to or from any of 547 cities served by 
local carriers. He can fly local all the way ; board a local, then switch to a 
trunk at a terminal city; or fly a trunk cross-country, then take a local. 
Because of completely integrated service, he’ll arrive 
at his destination with a minimum of delays and 
change-overs. 

Ozark Airlines, in fact, is so oriented to this kind of 
service that convenient trunkline connections are 
the dominant factor in its scheduling. Nearly 2,000 
passengers use Ozark’s services each day and approx- 
imately two-thirds are connecting with other airlines. 


“Flying Fish” expand operations for Alaskan canner 

Proof that low-cost local service air freight is prov- 
ing a boon to perishable food processors is the recent 
airlift by Northern Consolidated Airlines of 300,000 
pounds of freshly-caught king salmon from Bethel to 
Anchorage — a distance of over 500 miles. 

Being able to process catches taken hundreds of 
miles away means a bigger — more profitable oper- 
ation for this canner. 



For only $90 — 15 days’ unlimited vacation air travel in America’s fabulous southwest 



The biggest vacation travel bargain in airline history —as well as the most tangible assist yet 
to the government’s “Travel U.S.A.” program— is now available. Bonanza Airlines and the 
American Association of Travel Agents have jointly launched a plan to offer vacationists 
unlimited air travel within the Bonanza area for a flat fee ticket costing $90 or $160— and 
good for 15 or 30 days. Included in the deal are unlimited flights to some of the world’s 
greatest tourist attractions — such as 
Disneyland, Las Vegas, Reno, Grand 
Canyon, Palm Springs and Hollywood. 

Bonanza’s travel bargain is but one 
of the many marvelous vacation oppor- 
tunities offered by local carriers. 


Trans-Texas Airways, for instance, 
offers a variety of fiesta tours— taking 
in such famous resorts as New Orleans, 
Natchez, Miss., Hot Springs, Ark., and 
the bullfights and romance of Mexico 
along the historic Rio Grande. 


Information on how local airlines contrib- 
ute to America's business growth . . . pre- 
pared by Texaco Inc., Aviation Sales 
Dept., 135 E. 42nd St., New York 17, N. Y. 



' LOCAL SERVICE AIRLINES: (Oomestic) All' 




SHORTLINES 


► All American Engineering Co. of 
Wilmington has a $458,439 FAA con- 
tract to design and construct a safety 
tailhook test facility at Georgetown, 
Del. The facility will be used to develop 
an arresting system capable of halting 
transport aircraft before they run off 
the runway after aborted takeoffs or 
overshot landings. Contract calls for 
construction of a catapult powerful 
enough to duplicate the landing force 
of a jet transport to test arresting gear. 

► Civil Aeronautics Board has issued the 
1961 edition of its "Handbook of Air- 
line Statistics." It contains airline 
traffic, financial and other information 
for the years 1951-60, The price is 
$3.75 at Superintendent of Documents. 
Government Printing Office, Washing- 
ton, D. C. 

► Federal Aviation Agency will remove 
restriction limiting the height of cargo 
containers designed for use in passenger 
compartments on Jan. 20. Effective 
date had been Jan. 2 until FAA de- 
cided it needed more time to amend the 
governing regulation. 

► Hawaiian Airlines reports it carried its 
seven millionth passenger last Dec. 27. 
The airline completed 32 years of oper- 
ation last November. 

► Joseph Adams, executive director of 
the Assn, of Local Transport Airlines, is 
among 36 members appointed to the 
Travel Advisory Committee of the 
Commerce Department's U. S. Travel 
Service. The committee is to assist the 
Travel Service in promoting the “visit 
U. S. A." program. Commerce Secretary 
Luther H. Hodges also named Clayton 
Burwell, president of the Independent 
Airlines Assn, and O. Roy Chalk, presi- 
dent of Trans Caribbean Airways, as 
committee members. 

► KLM Royal Dutch Airlines will begin 
jet service between New York and 
Curacao. Dutch West Indies on Jan. 15. 
At the same time. KLM's direct piston 
service between New York and the 
nearby island of Aruba will be elimi- 
nated. A half-hour connecting flight 
will serve Aruba from Curacao. KLM 
jets will make round-trip flights three 
times weekly instead of the present 
daily piston schedule. 

► Riddle Airlines reports U. S. cargo air- 
lines' passenger fatality rate for the past 
nine years is .013 per 100 million reve- 
nue passenger miles. Riddle says U.S. 
cargo carriers have not had a passenger 
fatality in the last three years. 


AIRLINE OBSERVER 

► Watch for fast congressional action to push through new legislation requir- 
ing compulsory arbitration of airline labor disputes, if current problems 
result in a strike against any major carrier. AFL-CIO is particularly con- 
cerned over Senate Bill S-2573, introduced last year by Sen. John McClellan 
(D.-Ark.). The measure, aimed primarily at curbing the powers of trans- 
portation unions, would invoke existing provisions of anti-trust laws. It is 
expected to be referred to a Senate subcommittee in the near future. 

► Federal Aviation Agency Administrator N. E. Halaby has firmly denied 
persistent reports he will challenge Sen. Thomas II. Kucliel (R.-Calif.) in 
the forthcoming California primaries. California political circles have been 
told that Halaby gave Kucliel personal assurance he would not enter the 
senatorial contest, but Halaby also denies that this is so. Declarations of 
candidacy may be filed between Mar. 5 and Apr. 5 for the June 5 election. 

► Teamster union organizers arc making a strong bid to organize Flying 
Tiger Airline flight engineers. The union hopes to gain sufficient support 
to replace the present Might Engineers International Assn, in a representation 
election. Organizers arc reported to have been conducting a house-to-house 
campaign among the engineers. 

► Watch for Military Air Transport Service, in June, to award sizable air- 
lift contracts to several carriers not now holding options on Fiscal 1963 and 
1964 MATS business. These options, publicized as definite contracts by 
some airlines, were contingent on the carriers' acquiring modem transports. 
Because many airlines failed to do this in Fiscal 1962, MATS hints it will 
resort to open bidding procedures to parcel out relatively large sums of 
Fiscal 1963 money. 

► Search for a successor to Air Line Pilots Assn. President Clarence N. 
Saven, who maintains lie will resign not later than June (AW Dec. 1 S, p. 36). 
is accelerating within the union. Large majority of pilots still favor election 
of an ALPA member. Only one captain signed the recent letter requesting 
Federal Aviation Agency Administrator N. E. Halaby to seek the post-a 
request that was rejected by Halaby. 

► United Arab Airlines' plans to serve New York may be delayed indefinitely 
because of bilateral agreement complications brought about by breakup of 
the United Arab Republic. Talks between the UAR and the United States 
arc currently stalled, pending word from the British government, which 
previously approved a London-New York route but now may want to 
renegotiate the bilateral in light of the UAR split. 

► United Air Lines will complete a modification program on the hydraulic 
systems of its Douglas DC-S turbojet fleet by the end of this month. The 
work, being done by Douglas, includes the provision of a secondary “back- 
up" for hydraulic functions controlling aircraft direction, reduction of 
hydraulic pressure fluctuations and prevention of reverse thrust application 
when thrust "buckets” are not correctly positioned. 

► British Aviation Corp. has announced the sale of three more Vickers- 
Viscount 810 scries turboprop aircraft to All Nippon Airways, the internal 
Japanese carrier. Delivery of the aircraft in 1963 will give the airline a total 
of nine Viscounts. Three Viscounts arc currently being operated by All 
Nippon and an additional three arc ready for delivery in the near future. 
The sale brings total Viscount orders to 438 aircraft. 

► Japan Air Lines will add three new jet flights a week between Tokyo and 
the U.S. by Apr. 1, using Douglas DC-8 and Convair 880M aircraft. Two 
of the flights will be added to the current Los Angclcs-Honolulu-Tokyo 
service and a new flight will be added between Honolulu and Tokyo. 

► Potez, French airframe manufacturer, is designing a 25,700-lb., four 
engine STOL transport, powered by Turbomeca powerplants. The project 
is one of many competing for a French Air Force light STOL transport 
contract. 
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BRITISH ARMY 
CHOOSES VIGILANT 


After evaluation of all other competing weapons 
the British Army has chosen Vigilant for its standard 
infantry anti-tank guided missile. Vigilant is the most 
lethal, most accurate, and most economic weapon of 
its class in the world. 




BRITISH AIRCRAFT 



CORPORATION 
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AERONAUTICAL ENGINEERING 



GE Projecting Lift-Fan Aircraft Designs 


By David A. Andcrton 

Evendale, Ohio— Design projections 
of airplanes built around General Elec- 
tric's lift-fan propulsion system moved 
closer to reality with the company’s 
recent contract award to Ryan Aero- 
nautical Co. for construction of a full- 
sized flight research vehicle. 

Engineers in GE’s Flight Propulsion 


Laboratory Division here, who have 
worked on the development of the lift- 
fan system, have paralleled that work 
with a series of aircraft layouts using 
lift-fans. Their studies have ranged over 
the mission spectrum from close sup- 
port of ground armies to medium-range 
commercial transports. In size, the de- 
signs have started at 6,000 lb. gross 
weight and gone upward from there. 


Such design studies arc not unique 
with GE. In the past, early entries into 
the field of jet propulsion spent sizable 
amounts of time and money on layouts 
of aircraft to use their unconventional 
new engines. More recently, the devel- 
opers of lifting propulsion systems for 
VTOL aircraft have performed design 
work to meet proposed mission require- 
ments for at least two reasons: They 
want to be able to stake out areas of 
missions that can be better accom- 
plished with their systems, and they 
want to anticipate as many of the de- 
velopment problems as possible well in 
advance of actual installations. 
Typical Studies 

This series of military aircraft pro- 
posals shows typical studies made in the 
division to satisfy military require- 
ments or typical "missions. None of 
these is offered as the final form for 
any mission; there are too many steps 
between proposal and construction 
which can affect the aerodynamic, 
structural and propulsion characteristics. 
But GF. believes these layouts represent 
reasonable designs that could be built 
and would perform close to specifica- 
tions. In all cases, layouts have been 
made in enough detail to do the usual 
proposal calculations of weight and bal- 
ance, performance, and stability and 
control. 

GE’s lift-fan propulsion System uses 
a gas generator to drive a large-diameter 
lifting fan for vertical thrust during the 
takeoff and landing modes. A diverter 
valve directs the gas generator exhaust 
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through a conventional nozzle for the 
forward flight regime. 

Major advantage claimed by GE for 
the system is the lift-to-thrust ratio. 
The fan gives a vertical lift which is 
about three times the thrust of the basic 
engine in horizontal flight. 

Originally funded as a study contract 
by the U.S. Army during 1957 and 
1958, the lift-fan system has been tested 
as a full-scale prototype on the com- 
pany's test stand and in the 40- x 80-ft. 
full-scale tunnel of the National Aero- 
nautics and Space Administration's 
Ames Research Center. Both series of 
tests were also funded by Army as part 
of a 1959 contract to establish the feasi- 
bility of the lift-fan system. 

Research Aircraft 

Most recently, GE awarded an initial 
S6.9 million to Rvan for the design and 
construction of a research aircraft to 
be powered by a pair of 6-ft.-dia. lift 
fans located in the wings. Although 
this is to be a test aircraft, aimed 
at evaluating the lift-fan system under 
full-scale flight conditions, the Rvan-GE 
design could well be the starting point 
for growth into an aircraft to meet the 
Army’s manned surveillance mission. 

Two of the GE aircraft layouts are 


based on the perfonnance of the Army's 
missions in surveillance and reconnais- 
sance. Such a mission requires penetra- 
tion of enemy defense at low altitudes, 
and high subsonic speeds for accept- 
able survivability. Interchangeable, self- 
contained pods could carry specific 
equipment— radar, photographic or in- 
frared surveillance gear, for examples— 
for specific missions within this framc- 

Alternate installations of target-ac- 
quisition and fire-control equipment, 
with navigational and communications 
aids added, would give the airplane re- 
connaissance capability. Finally, the 
airplane could be armed to attack tar- 
gets of opportunity. 

First design study-ASP 610-in this 
category featured two fans in the fuse- 
lage, using test data from the Ames 
full-scale tunnel. Tire aircraft would 
weigh approximately 20,000 lb. Over- 
all length is 43 ft., wingspan is 31 ft.. 
and height is 13.8 ft. Pitch control is 
derived from a fan installed in an ex- 
tension of the tail structure, and roll 
control is handled by vvingtip reaction 
controls. 

Second design study— ASP 613 — was 
a later approach to the same mission, 
and is almost one-quarter lighter than 


the first proposal. Weighing 15,200 lb. 
normal gross, this design has two wing 
fans, with a pitch fan in the nose for 
longitudinal control. 

This design is estimated to have a 
sea-level top speed of Mach 0.9, and a 
VTOL-mission radius of action of 210 
naut. mi. under hot-day conditions. 

A fuel pod of 400 lb. under the star- 
board wing could be balanced by a Mar- 
tin GAM-83 A Bullpup air-to-surface 
missile under the port wing. In addi- 
tion, the drawing shows the outline of a 
side-looking radar installation under the 
fuselage centerline. 

Search and Retrieval 

Current Air Force requirement for a 
search and retrieval aircraft, outlined in 
SOR 1S7, has been studied as a 
"mother-daughter” concept by contrac- 
tor teams participating in the compe- 
tition. The basic mission calls for oper- 
ation over a 1,000-naut. mi. radius, 
using an aircraft of the Lockheed C-l 30 
type as the mother plane. Mother and 
daughter take off separately, hook up in 
the air, and cruise at 240 kt. at pressur- 
ization altitude out to the 1,000 naut. 
mi. mark. At that point, the combina- 
tion loiters for four hours at 10,000 ft. 

Then the daughter plane disengages 



is developed around NATO reqnireiiic 
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ITSELF! 

IlSErti 

1yA, E. VAN VOGT 


Itself, king of the Phillipine Deep— 
that awesome canyon where the sea goes 
down six miles-woke from his recharge 
period, and looked around suspiciously. 

His Alter Ego said, "Well, how is it 

The Alter Ego was a booster, a 
goader, a stimulant to action, and. in his 
limited way. a companion. 

Itself did not answer. During the sleep 
period, he had drifted over a ravine, the 
walls of which dropped steeply another 
thousand feet. Suspiciously. Itself glared 
along the canyon rim. 

...Not a visual observation. No light 

eternal night here at the deepest bottom 
of the ocean. Itself perceived the black 
world, which surrounded him. with high 
frequency sounds «hich he broadcast 

structure of the things in his watery 
universe by interpreting the returning 
echoes. And the accompanying emotion 
of suspicion was a device which impelled 
Itself to record changing pressures, tern- 





MRC STAINLESS STEEL BEARINGS used in the main pumps 
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uted to the phenomenal success of this famous 
aircraft which has far exceeded test expectations. 
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Marlin - Rockwell Corporation 
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and lets down to sea level, where it con- 
ducts a 30-min. search or loiter at a 
maximum speed of I SO kt.. followed bv 
10-niin. hovering during which the ac- 
tual recovery is achieved. The daughter 
then climbs out to rendezvous and 
hookup with the mother C-l '0 and the 
combination cruises back at 240 kt. and 
pressurization altitude. 

GF.’s study— ASP 410-is based on 
•he current hardware of the X353-S lift- 
fan system, using two of them in a wing 
installation. Gas generator unit is a pair 
of conventional JS8 engines. 

Tlie aircraft weighs 13.000 lb. gross, 
and can retrieve a payload of up to 
3,600 lb. Cabin is 14.73 ft. long bv 
5.33 ft. high by 5 ft. wide. 


Wingspan of the ASP-410 design is 
45.83 ft. Over-all length is 43.33 ft., 
and height is 12 ft. 

GE says this design could also serve 
the Army as a general utility aircraft 
for liaison, medical evacuation or sup- 
port. Without the mother plane, its 
operating radius is 200 nant. mi. 

Smallest aircraft in the series studied 
is a close-support aircraft to be attached 
to combat units. It uses a single J83 
gas generator in the fuselage driving two 
wing fans. Weight of the aircraft is 
6.000 lb., and it can carry up to 800 lb. 
(about equal to two Bullpups) of -iir-t*>- 
surfacc missiles or other armament. En- 
durance is about one hour. 

Wingspan is 20 ft., length is 30 ft.. 
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STAMPED METAL PARTS 


most complete, 
fastest service, 
lowest possible cost 
for low-quantity orders 



Half a century of specializing in quality stampings 
enables Laminated Shim to offer “supermarket” 
service to designers and engineers faced with ever- 
changing requirements in missile and space vehicle 
developments. 


Here, we employ tools and techniques (many un- 
known to the average stampings house) which 
produce Stamped Metal Parts. From a stockpile 
of thousands of universal tools we can easily engi- 
neer a set-up to produce your stampings, in any 
shape, in any size, in any metal you need — fast! 


Laminated Shim is therefore your profitable source for 
aircraft-quality Stamped Metal Parts . . . produced exactly 
to your specifications ... in any prototype short-run quanti- 
ties, from 1 to 1,000 and more ... at a surprisingly low cost. 


What’s more, you practically eliminate reject prob- 
lems in your plant. That saves time. And saves 
money, too. So send your parts, or prints and specs, 
for recommendations and an eye-opening quote to: 



ASP 013 is designed to meet NATO fighter-bomber requirements for VTOL aircraft. 



and height of the aircraft is 11.2 ft. 

GE’s designers have detailed two 
more proposals built around mission pro- 
files for fighter-bombers. Both of these 
arc supersonic VTOL aircraft, and both 
of them arc in the class of designs which 
met the NATO specifications current 
in April. 1961, for fighter-bombers. 
Since that time NATO thinking has 
changed somewhat so that in detail 
these proposals may not exactly match 
current requirements. But they do 
serve the useful purpose of indicating 
the size and performance potential of 
an aircraft designed to the specifications. 

First of these designs has a super- 
ficial resemblance in shape and size to 


the Republic F-103 series, but weighs 
in at a considerably lighter 27,000 lb. 
gross weight. There are two S-ft.-dia. 
lift fans in the fuselage, driven by un- 
specified gas generators which could be 
basiealh GE J79 turbojets. For pitch 
control, a small fan is mounted in an 
extension of the tail structure. Roll 
control would be handled by reaction 
controls at the wing tips, fed by air 
bled from the gas generators. Length of 
proposed design is 60.33 ft.; span, 33.33 
ft., height to top of tail in three-point 
position, 15.33 ft. 

Second of these proposals is ASP 
013, a twin-engine configuration with 
a low aspect ratio delta wing. The two 
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New PACIFIC 


"G" 

. . .provides high 
performance 
. . . reliable acceleration 
switching! 

Pacific’s new inertia switch is readily 
adaptable to meet a variety of *'G” 
sensing uses from missiles to freight 
cars. It permits a wide variation in 
performance and range with only 
a minimum of engineering and de- 
velopment to meet specific require- 

provides positive “make or break” 
action of the electrical contacts at 
the “G” setting regardless of envi- 
ronmental conditions. 

For information on Pacific inertia 
switch designed to your own re- 
quirements... or on a standard unit, 
WRITE TODAY. The engineering 
skill and creative ability of Pacific 
Scientific are at your service. 


Write lor current engineering dele sheet, - 

PACIFIC SCIENTIFIC COMPANY 
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SMALLER, LIGHTER, LITTON MINIATURE MAGNETRONS 

for beacons, IFF, interrogators, portable radars 

■ Lightweight — 8 oz. at X-Band, 16 oz. at Ku-Band 

■ Small, permanent magnet package — X-Band models shown 
actual size above 

■ Ruggedized — meets missile vibration, shock and accelera- 
tion requirements. X-Band tube developed under Diamond 
Ordnance Fuze Laboratory Sponsorship 

■ High duty rating - 1% at X- and Ku-Bands 

■ Low Voltage — designed for semiconductor power supplies 

■ Conduction cooled for Class II environment 

■ Quick 13-second warmup 

■ High efficiency -nominally 35% at X-Band 

■ Highest magnetron frequency stability (<100 Kc/°C 
Coefficient at X-Band ) 

Litton also designs and manufactures a large variety of other 
magnetrons for many applications with output powers as high 
as 2 megawatts. 

Contact us at San Carlos, California, for complete information. 

E LITTON I N DUSTRI ES 
Electron Tube Division 


CUBE MINIATURE MAGNETRONS • NOMINAL CHARACTERISTICS 



r owerplants— again presumed to be the 
79 or an equivalent gas generator- 
drive four lift fans paired in the wing 
root. A pitch fan is located in a mid- 
forward position in the fuselage, and 
there are wingtip reaction roll controls. 

Gross weight of the proposed design 
is 28.400 lb., and the ratio of installed 
lift to gross weight is approximately 
1.09. This corresponds to a total lift 
for the VTOL mode of 30,800 lb. 
Bulged Wing 

The 37-ft. span wing is bulged at the 
roots to take the lift-fan installation. 
This geometrically thick section be- 
comes effectively an aerodvnamically 
thin. 4 % airfoil because of the airflow 
into the lift-fan system. Wing aspect 
ratio is 1 .9. The effective wing area is 
720 sq. ft., so that wing loading at 
normal gross weight is 39.5 psf. 

Over-all length of the design is 61 ft. 
and height to the top of the tail is 17 ft. 

Performance is calculated as super- 
sonic. with a maximum speed of Mach 
2.3 at 34,000 ft. altitude. Initial rate 
of climb is estimated at 42,000 fpm. 
Pavload on a tvpical mission is 1.500 
lb. 

Normal fuel load is 9.465 lb., but 
overload fuel can be carried up to a 
maximum of 20,000 lb. 

PRODUCTION BRIEFING 


Western Electric Co., Inc., has re- 
ceived a S1.8 million Army contract for 
additional production of guidance and 
control equipment for the Nike Her- 
cules anti-aircraft missile. 

Aetron Division of Aerojet-General 
lias been selected by the AEC-NASA 
Space Nuclear Propulsion Office to 
negotiate an architect and engineering 
contract for a down-firing engine test 
stand at Jackass Flats. New, to be used 
in testing the Ncrva nuclear engine. 

Pearce and Gresham Co., Decatur, 
Ala., will construct a control center for 
the new Saturn static test facility at 
NASA's Marshall Space Flight Center 
in Huntsville, Ala. The 51,470,487 con- 
tract calls for a two-story reinforced con- 
crete building with basement, a 450-ft. 
tunnel and supporting utility systems. 
'Hie control center is scheduled for 
completion in late 1962 or early 1963. 

First order of T-39 Sabreliners for 
the Navy is included in an over-all 
military purchase of 65 of the aircraft 
from North American Aviation, Inc.’s 
Los Angeles Division. Navy will get 
10 modified versions of the original 
configuration, which will be designated 
T3J-1. The other 55 planes will go to 
USAF, boosting the total ordered by 
that service to 149. 



When Detrex developed Soniclean ' (ultrasonic 
metal cleaning) it provided manufacturers of 
missiles and other precision products with an 
amazingly efficient new cleaning process. 


In Soniclean equipment either aqueous or chem- 
ical solutions are agitated by high-frequency 
sound waves — penetrating apertures and pas- 
sages which were difficult or impossible to 
adequately clean with previous methods. 


Soniclean is only one of many Detrex advance- 
ments that has brought new production effi- 
ciency and manufacturing economy to 
American industry. 


SOUND WAVES GET 
PRECISION PARTS 
CLEANER, FASTER 


TTkFY chemical INDUSTRIES, INC 

XI A illj/k BOX 501, Dept. AW-162 • DETROIT 32, MICH 
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SUNDSTRAND 

AVIATION 

OFFERS COMPLETE 
SECONDARY 
POWER SYSTEMS 
CAPABILITY . . . 


ALL UNDER ONE 



ROOF 


Sundstrand Aviation offers integrated facilities for the design, 
development, manufacture, and testing of secondary power 
components and complete systems. From prototype through 
qualification testing, Sundstrand provides an established 
source for constant speed drives, cartridge/pneumatic starters, 
gearboxes, electrical controls and complete secondary power 
systems management. . . . “All under one roof.” 


SUNDSTRAND AVIATION 






HU-1B 
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Raytheon brings proven guidance and 

Three techniques are currently available to meet the challenge of Space Rendezvous Guidance : 
radar, infra-red and optics. Of these techniques, radar has been used for homing guidance systems 
to the greatest degree. Studies by Raytheon, whose radar experience spans three decades, 
have indicated that continuous wave radar possesses these desirable characteristics: 

■ No minimum or ‘blind’ ranges ■ Direct and accurate velocity readings 

■ Greater range for a given weight ■ Ease of acquisition 

■ Simple FM Techniques for ranging ■ Greater simplicity and reliability 



sensor capability to space rendezvous 

The experience gained from the inertial guidance system for the advanced Polaris, coupled with 
the proven success of the Hawk and Sparrow C W homing systems give Raytheon the most 
extensive proven capability applicable to the space rendezvous guidance problem. 

In addition, Raytheon, one of the world’s largest scientific-industrial organizations, has 
proven its ability to manage every phase of a complex system — from early study and design 
through development, production and field support of operational systems and equipment. 

Missile and Space Division, Bedford, Massachusetts 


RAYTHEON COMPANY 

^RAYTHEON! 


MISSILE AND SPACE DIVISION 






LOCKHEED C-140, military version of the JctStar, is pictured in Military Air Transport Service markings. Air Force has ordered 16 
C-HOs, sis of which will be operated by the 1254th Air Transport Wing, Special Air Missions, MATS. 


Lockheed JetSlar Special Report— Part 2 


Lockheed Faces $80 Million JetStar Loss 


By David H. Hoffman 

Marietta. Ga.— Lockheed Aircraft 
Corp., which has spent S100 million 
developing the JctStar, must sell at least 
250 more of these utility transports to 
recapture its investment and probably 
will halt production if new orders fail 
to materialize early this year. 

Despite initial Air Force interest in 
500 JetStars— the figure circulated in 
1956 when industry was asked to design 
at its own expense a utility jet transport 
capable of carrying 8 to 1 0 passengers 
—Air Force orders now total only 16. 
With sales to all sources holding at 45 
(AW Jan. 8, p. 67), Lockheed estimates 
current JctStar losses at about S80 
million. Of this, S65 million has been 
covered by before-tax write-offs and 
$10 million is in administrative costs 
not reflected on Lockheed profit and 
loss statements. The balance. S6 mil- 
lion, may be recovered from future sales. 

To break even, the company must 
sell 500 JetStars. But the odds arc 
heavily against a request for any mission 
support aircraft, whether Grumman 
Gulfstrcams, Fairchild I'-27s or Jet- 
Stars. in the Fiscal 1965 Air Force 
budget. Orders for corporate JetStars. 
moreover, have not kept pace with 
Lockheed forecasts. 

At a current rollout rate of two air- 
craft per month, it takes Lockheed 
about nine months plus interior installa- 
tion time to build a JetStar. Of the 
45 JetStars on order, about 17 were to 
be delivered by Jan. 1. As a result, 
Lockheed is assured of ei gl 1 ncs , 
to keep its JetStar assembly line here 
active through most of 1962. 

But during this first quarter, the 

70 


company probably must decide whether 
production in 1965 can continue with- 
out additional sales. It is doubtful 
whether this decision can be postponed, 
for Lockheed builds the JetStar on a 
lot basis and tries to gain enough orders 
during a specified time span before 
releasing subsequent lots for production. 

Air Force JetStars. all of which will 
be operated by Military Air Transport 
Service, are of three types: five C-140As 
for flight-checking navigation aids, five 
C-140B mission support aircraft with 
convertible interiors and six VC-HOs 


primarily for carrying ranking diplomats 
and political personalities within con- 
tinental U.S. All VC-1 40s will go to 
the 1254th Air Transport Wing. Special 
Air Missions, at Andrews AFB, Md. 

JetStar was originally proposed as a 
twin-jet transport powered by British- 
built Bristol Orpheus engines rated at 
4,850 lb. thrust on takeoff. But Air 
Force wanted better performance and 
did not look with favor on the foreign 
powerplant even though Curtiss-Wright 
was to build it, under license, as the 
TJ37A1. Commercial interest in the 


PRESSURIZED AND AIR CONDITIONED nose section of JetStar (seen from above), slides 
forward to expose all electronic components for easy replacement or maintenance. Ten 
latches, each recessed and accessible through small flush doors, lock nose in place. 
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twin-jet JctStar also was limited to one 
or two corporations. 

Congressional records indicate that 
Air Force, during Fiscal 1959 through 
1962, actually was authorized funds to 
purchase at least 30 to 35 C-140-serics 
transports. Here is a breakdown of how 
much Air Force sought, how much 
Congress appropriated and how much 

• Fiscal 1959. Air Force asked for $21 .8 
million and Congress appropriated the 
whole amount. Of this, only SS.8 mil- 
lion was obligated for the five C-140As. 

• Fiscal 1960. Congress again appro- 
priated the entire sum requested by Air 
Force, $23.4 million, for 14 bomb- 
navigation system trainers, but none of 
this money was spent. 

• Fiscal 1961. Air Force budget did 
not include a request for C-140 fund- 
ing. However, Air Force received au- 
thority to spend $12 million for the 
six VG-140 s in December, 1960. 

• Fiscal 1 962. Air Force requested $19.1 
million to buy C-140s, but Congress 
voted only $10 million, which w r as used 
to purchase the five C-140B mission- 
support aircraft. 

Going into Fiscal 1963, the balance 
sheet showed that Air Force had sought 
a total of $64.3 million for over-all 
C-140 purchases, Congress had allowed 
$55.2 million and the service had spent 
S30.8 million. According to the late 
Robert Gross (AW Aug. 15, 1960, p. 
51), fonner Lockheed chairman, the 
continuing emphasis placed upon mis- 
siles and space projects by the Eisen- 
hower Administration, and the down- 
grading of manned aircraft to make 
more money available, channeled fed- 
eral funds away from C-140 procure- 
ment. Tactical aircraft rather than sup- 
port aircraft were accorded the highest 
fiscal priority. 

In an effort to keep its JctStar project 
alive over the long-term, Lockheed is 
concentrating on convincing Air Force 
that the plane is an ideal aircraft for 
shortening supply lines to U. S. missile 
sites. Critical components could go via 
JetStars to remote bases not served by 
commercial carriers, Lockheed con- 
tends. It also hopes that Air Force 
requirements in this area will lead to the 
purchase of about 100 aircraft. 

Concurrently, the company is at- 
tempting to link C-140 sales to the for- 
eign manufacture of Lockheed F-104 
fighters. West Germany, The Nether- 
lands, Belgium, Italy, Canada and Japan 
have been licensed to build a total of 
1,329 F-104s. Most of these will be 
equipped with systems similar to the 
North American Search and Ranging 
Radar (NASARR) that furnishes air-to- 
air position, terrain avoidance, contour 
mapping and slant range-to-target infor- 
mation to their pilots. 

Lockheed has proposed the C-140, 



CORPORATE JETSTAR'S custom interior was added by Lockheed Aircraft Service of 
Ontario, Calif., which offers various configurations costing from $45,000 to $145,000 per 
aircraft. JctStar purchasers may deal directly with at least five other firms furnished 
engineering data by Lockhecd-Gcorgia Co. Aircraft cost does not include custom interior. 
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Objective: increase capability of the Atlantic Missile Range - 
sponsored by the Missile Test Center of the Air Force Systems 
Command -to study missiles and space vehicles during the criti- 
cal terminal phase of flight with a refinement never before pos- 
sible. Prime requisite: mobility . . . ability to move to the most 
advantageous position in thousands of miles of ocean. 

The answer: conversion of two large troop transports into 
Mobile Atlantic Range Stations, seagoing laboratories incorpo- 
rating every proven technique of instrumentation, data acquisi- 
tion, and instantaneous data transmission to Cape Canaveral, 
integrated with the most sophisticated long range tracking 
radars. System Manager: The Sperry Rand Systems Group. 
General Offices: Great Neck, N. Y. 


The Mobile Atlantic Range Stations will be equipped with integrated radar, telemetry, infrared tracking, data 
handling, communications, inertial navigation, and sophisticated weather forecasting. Team members include 
Bethlehem Shipbuilding, Ford Instrument, Gibbs & Cox, IT&T, Remington Rand UNIVAC, Sperry Gyroscope Company. 


with four to seven training consoles in- 
stalled in its cabin, as a flying classroom 
for foreign F-104 pilots. Such students 
could devote their whole attention to 
mastering the weapon system aspects of 
the airplane, while benefiting from 
ovcr-the-shoulder instruction, Lockheed 
maintains. There would be no need to 
fly the F-104 while learning to use sys- 
tems such as NASARR. as is now the 
case in even two-place F-l 04s. according 
to Lockheed. 

Two JetStars sold to the West Ger- 
man defense force may be used later 
for this purpose. 

In addition, there is a strong proba- 
bility that negotiations in progress for 
months will result in West Germany's 
buying 8 to 10 more C-140s for training 
aircrews. 

Robert 1. Mitchell, director of mar- 
keting for Lockheed-Georgia Co., and 
recently assigned to JctStar sales on a 
full-time basis, believes that Air Force 
also has a valid requirement for about 
500 C-140B mission support transports 
and for 50 to 40 flying testbed C-140s 
to check out weapon system compo- 
nents at relatively high airspeeds and 
altitudes. A need for 100 C-140Bs and 
'5 testbed JetStars. stated bv Air Force 
during early preparation of its Fiscal 
1905 budget, apparently failed to win 
Defense Department approval (AW 
Jan. 8, p. 21). 

When used for mission support, the 
C-140's direct operating cost of 42 cents 
per aircraft nautical mile averages 26% 
less than that of the Douglas C-47. 
29% less than that of the Convair 
C-151. and 47% less than that of the 
Douglas C-54. according to the com- 
pany. 

On the civil side of the sales picture. 
25 JetStars have been ordered bv U. S. 
and foreign corporations or heads of 
state. Of the three JetStars sold to 
heads of state, one will carry President 
Sukarno of Indonesia, but Lockheed 
refuses to disclose nationality of the 
other two purchasers. 

Lockheed admits that early interest 
in the JctStar, which stemmed from 
corporations seeking to acquire it largely 
for prestige purposes, has dwindled. On 
the other hand, the manufacturer feels 
that after more commercial deliveries 
have been made, the close-knit fraternity 
of corporate pilots will begin discussing 
the JctStar’s capabilities, and at this 
point, the aircraft will begin selling 
itself. 

Dilemma of the corporate pilots is 
another factor that seems to favor an 
upturn in JctStar orders. If the cor- 
porate chief pilots who control the fleets 
of the larger companies vote against 
buying fast, turbine-powered, new 
equipment, the companies’ top execu- 
tives can be expected to make greater 
use of airline jets. This trend will cur- 
tail the companies’ own flying opera- 


JetStar Development Timetable 

August, 1956 

Air Force issued requirement for jet utility transport (UCX) 
with 8-10 passenger capability to be developed at industry's 
expense. 

January, 1957 

Building of prototype started at Lockheed's California Division 
in Burbank. 

September, 1957 

JctStar, powered by twin Bristol Orpheus turbojets, made 35. 
min. first flight from Rdwards AFB, Calif. 

February, 1958 

Phase 2 testing completed by Air Force. 

November, 1958 

Production of standard aircraft started at Lockheed-Georgia 
Co. in Marietta. 

January. 1959 

Pratt & Whitney JT12A turbojet selected to power JctStar: 
decision made to market aircraft only in four-engine configuration. 

October, 1959 

Air Force named JctStar winner of UCX competition. 

June, 1960 

Air Force ordered first five JetStars to check navigation aids in 
ATC system. 

April. 1961 

First Air Force JetStar delivered by Lockheed. 

August, 1961 

Federal Aviation Agency issued 4B Transport Category Type 
Certificate to JctStar and granted Lockheed-Georgia Co. pro- 
duction certificate. 



FLEXIBLE INTERIOR CONFIGURATIONS of C-HOB mission support transport include 
qnick-disconnect scats mounted on tracks aft of cargo load or up to nine litters, lass 
interior, the JetStar's cost to commercial or military buyers is pegged at 51,366.530. 
Price includes full support devices, such as pilot transition and both classroom and on-the-job 
training for mechanics employed by the purchaser, as well as fully instrumented plane. 
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SUBSYSTEMS DEVELOPMENT 
FOR MANNED SPACE VEHICLES 

ONBOARD POWER -H 2 -0 2 FUEL CELL POWER SYSTEM 


at TAPCO 
a division of 

Thompson Ramo Wooldridge Inc. 


Full Power Within 1 Hour 
Full Power for 12 Minutes After Shutdown 
Orbit & Lunar, Day or Night Operation 
3 to 130% Rated Power 



A TAPCO 

Thompson Ramo Wooldridge Inc. 


turn and decrease the need for pilots. 
As a result, pressure is generated to 
purchase aircraft such as the JetStar. 

The JetStar’s initial price, its range 
aitd its takeoff runway requirement 
probably arc partially responsible for 
slow sales to date. Less interior, the 
aircraft costs commercial or military pur- 
chasers 51,366,330, or about one-fifth 
the cost of a Boeing 720B with turbofan 
engines. JctStar's maximum range of 
2,520 stat. mi., achieved with a payload 
of 1,6-10 lb. and Visual Flight Rule fuel 
reserves, is not quite transcontinental 
under all weather conditions. And, to 
satisfy civil air regulations, the fully 
loaded aircraft requires a 6,425-ft. run- 
wav to depart on maximum range mis- 

Lockhecd emphasizes these points in 
rebuttal: 

• JetStar's speed— Oitc recently flew 
2,660 stat. mi. nonstop from Ontario, 
Calif., to Boston, Mass., in 4 hr. 30 min. 
at an average ground speed of 590 mph. 
—this more than compensates for any re- 
quired refueling stops. Even if fuel is 
taken on en route, the JetStar can flv 
coast-to-coast in less time than any 
competitive transport. 

• JctStar's takeoff field length require- 
ment decreases to 3,900 ft., enabling 
it to operate from at least 1,000 U. S. 
airports, on typical stage lengths of 
1,000 stat. mi. Flying such a mission, 
the transport would carry eight pas- 
sengers, a crew of two, full baggage and 
fuel reserves. Over 2,000-mi. distances, 
JetStar would need an airport with 
4.180 ft. of runway. 

• JetStar’s price includes full support 
services, such as pilot transition and 
both classroom and on-the-job training 
for mechanics employed by the pur- 
chaser. as well as a fully instrumented 
airplane. Also, Lockheed has formed 
an international network of factory 
representatives to aid JetStar customers. 

Pilots lacking experience in turbine- 

tional three-day course covering the 
turbojet engine, meteorology, high 
Speed flight, jet aircraft navigation, op- 
eration and use of radar and high alti- 
tude physiology. Normal two-week 
ground school follows this introduction, 
or refresher, and includes 4 hr. on the 
general airplane, 8 hr. on electrical 
systems, 12 hr. on hvdraulics, 4 hr. on 
fuel. 12 hr. on the JT12A engine, 4 
hr. on pneumatics, 4 hr. on radios and 
radar. 8 hr. on instruments and the 
autopilot, 16 hr. on performance and 
8 hr. on JetStar operation. 

Standard JetStar flight training in- 
volves 20 hr. of transition in the air- 
craft. Tli is may be devoted to one 
pilot, or split between several. The 
average corporate pilot dispatched here 
earns an Airline Transport Rating in 
the JetStar after about 10 hr. of transi- 
tion in the aircraft, Lockheed reports. 



1956 (ancient history in the electronic 
ie engineers, led by Lou ■ Kurtz, began working on electronic 
nas. Today, Kurtz has brought the “flat plate” slot array antenna 
"into focus", so to speak, where it is no longer theory alone but an integral com- 
ponent of the guidance packages of missiles and aircraft. Of course, Rantec has an 
advantage in meeting many of the research problems because Kurtz could rely on 
e company's long experience in ferrite devices (another “old hat" department). 
The Rantec "flat plate" slot array does away with mechanical devices and provides 
for "electronic" conical scanning, beam shaping and changing crossover scan 
angles. Monopulse operation can also be obtained with integrally packaged hybrids. 
Gimbal axes can be within several inches of the radiating surface affording larger 
apertures due to minimum swing space. Because there is no frontal feed inter- 
ference, there is no blocking of the aperture and very low side lobes result. There 
s no spillover which means the efficiency is inherently greater than with reflector- 
type antennas. 


's face it. Can something really be exotic 


n produced? 


RANTEC CORPORATION, CALABASAS, CALIF. 
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NEW AEROSPACE 
PRODUCTS 



One day in the future, man will set foot on the moon. 
Of all the factors that will contribute to this success, communi- 
cations will have played a vital role. Through wires, through 
space, through atmosphere, transmitted signals will launch, 
guide and land the space craft, will allow moon to earth com- 
munications, will perform thousands of functions necessary for 
success. Research at Amherst Laboratories in wave propagation 
and microwave and millimeter wave technology is playing an 
important role in present achievements and will continue to do 
so in the future. 

PROFESSIONAL STAFF AND MANAGEMENT OPPOR- 
TUNITIES await Physicists, Mathematicians and Electronic 
Engineers with advanced degrees and leadership qualities. Send in- 
quiries in confidence to Mr H. L. Ackerman, Professional Employment, 

AMHERST LABORATORIES . mo wehrle drive • wiiuAMSVlue, new york 
AN EQUAL OPPORTUNITY EMPLOYER 


SYLVANIA ELECTRONIC SYSTEMS 

Government Systems Management \ ifjji7 

GENERAL TELEPHONE s ELECTRONICS^ 


Shrinking the Universe. 


■ ough Communications 




Altitude Environmental Chamber 

New 12 cu. ft. chamber is designed 
to reproduce extreme environments of 
altitude, temperature and humidity 
simultaneously for evaluation of equip- 
ment performance. 

Manufacturer says the Model 2000 
chamber can simulate altitudes from 
sea level to 100,000 ft., temperatures 
from - >00 to -HOOK and 10-95% rela- 
tive humidity over a broad temperature 
range. The 2 x 2 x 5 ft. chamber is 
fitted with ports for transmitting electri- 
cal, pneumatic or hydraulic signals to 
test specimens. Enviratron Co., 7649 
San Fernando Rd., Burbank, Calif. 


Holding Entry Director 

Device is designed to enable a pilot 
to visualize quickly and accurately his 
position relative to the holding pattern 
and then follow the entry procedure 
illustrated on the scale. 

Manufacturer claims that two set- 
tings of the director scale will enable 
the pilot to determine his position in 
relation to the fix, the entry procedure, 
his inbound or outbound course and 
teardrop headings, which are listed un- 
der respective indices. Meavv-gage plas- 
tic device is available in a 5 x 5 in case 

Entco, Box 48-915, Miami Inter- 
national Airport, Miami 4S, Fla. 
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Manned Space Flight Simulated on Ground 


By Erwin J. Bulban 

Dallas Tex.— Complex manned space 
mis i ns are being duplicated here with 
a high degree of realism, including some 
of the physical stresses involved, using 
a new simulator designed and built by 
Chance Vought Corp.'s Astronautics 
Division. 

Capable of simulating virtually any 
type of manned space vehicle, from 
earth orbital to lunar and interplanetary 
configurations, the system is capable of 
handling all the varied phases of such 
missions including launch, orbit, rendez- 
vous. mid-course guidance, re-entry, 
landing approach and landing. It is also 
adaptable for studies involving conven- 
tional aircraft, vehicles that would op- 
erate in the atmosphere and in space, 
and vertical takeoff and landing aircraft. 

Basically, the simulator system com- 
prises a gondola, containing a cockpit 
with completely mechanized pilot dis- 
plays and controls, fastened to a moving 
base providing freedom about roll, yaw 
and pitch axes, and a pitching base ca- 
pable of rotating the gondola through 
ISO deg. nose-up and nose-down. It 
also lias an external projection of correct 
earth horizon and star fields and an 
analog-digital computer complex for 
providing specific vehicle characteristics, 
display parameters and control system 
configurations. 

System cost, including the existing 
computer facilities used in its operation, 
is estimated at S2 million. 

Spacecraft Studies 

Simulator will provide this division 
of Ling-Temco- Vought with the capa- 
bility for making detailed and controlled 
studies of spacecraft and their systems. 
It also will provide a facility for training 
and indoctrination of flight crews. 

The simulator is expected to be a 
major research tool for the division's 
Life Sciences Section in conducting 
physiological studies on subjects in the 
simulator, and for determining the ef- 
fects space vehicle stresses will have on 
man and his ability to perform necessary 
manned space mission tasks. 

Providing an insight into some of 
the work the company is planning with 
its new equipment. Simulator Group 
Supervisor William B. Luton told Avia- 
i ion Week that initial studies made 
in the course of checking out the equip- 
ment included: 

• Close facsimile of a two-stage Saturn 
mission with an Apollo-type three-man 
capsule, covering the boost profile from 
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Aerospace Division For the simulation 
of the exotic hyper-environments of outer space. 
Space simulators engineered to create, measure 
and evaluate the effects of extreme spacial 
altitudes, solar radiation, blistering heat, cryogenic 
cold and orbital motion. 

Environmental Equipment 
Di vision Environmental chambers for the 
simulation of altitude, humidity, vibration, high 
and low temperatures, explosion, sand and dust, 
etc. For conformance to military specifications, 
as well as industrial applications. 

Acoustics Division Fabrication of 
complete acoustical test facilities, to create 
high-intensity, wide-band noise comparable to 
the internal and external noise of missiles and 
jet aircraft. .. reverberant, plane wave and anechoic 
chambers for acoustical qualification tests, sonic 
fatigue tests, transmission loss studies, and 
materials evaluation. 


Tenney.. 

nteam 

for 

space 

aye 

research 


Ground Support and Systems 
Division To develop and produce servo, 
hydraulic, pneumatic and electronic test equip- 
ment, which simulate flight conditions for pre- 
flight checkout of aircraft and space vehicle 
instrumentation and controls. Design and develop 
electronic variable speed drives and high-power 
DC supplies. 

■ 

Tenney Western Division Exotic 
material fabrication, cryogenic piping and 
assemblies. Ground support equipment fabrication, 
as well as West Coast Facilities for all other 
divisions. 

Communication Measurements 
Laboratory , Inc. Plainfield, New Jersey 
(A Subsidiary of Tenney Engineering, Inc.) 

Research, development and manufacture of 
power amplifiers, precision AC and DC 
power supplies, transmitters, static inverters, 
electronically-powered acoustic systems, solar 
systems, and test equipment. 


For complete information on any of these Tenney 
capabilities, write directly to Robert H. Brown. 



'enneif 

ENGINEERING, INC. M l 


1090 Springfield Road 
Union, New Jersey 



launch, based on a moon mission. 

• Conditions approximating some 
aborted flights. 

• Earth-orbit type injection mission. 

• Earth-orbit type rendezvous mission, 
in which orbit was established and navi- 
gational history was developed, although 
an actual rendezvous target was not at- 
tempted or established. 

Indications arc that Vought Astro- 
nautics researeli efforts with the aero- 
space manned flight simulator will con- 
centrate on exploring all facets of the 
iclationship of man to the spacecraft, 
with the view of determining how 
much, rather than how little, he can 
contribute to the operation. 

This would involve feeding the man 
requirement into the mission as far as 
possible, researching his effectiveness 
and taking him out of the loop onlv 
where tests indicate automatic devices 
would be more effective. 

Mission Profiles 

In this regard, mission profiles con- 
sider man controlling the vehicle 
from launch-although technicians here 
do not see at this time a major require- 
ment for this as a crew duty-separating 
the booster and igniting the second 
stage, terminating this power stage and 
following powerplant stages, making 
guidance corrections to achieve proper 
orbit or other flight course, and numer- 
ous other duties involved in the. com- 
plete mission through return to earth 
and landing. 

Toward this end, cockpit displays and 
controls can be analyzed; cabin equip- 
ment needs can also be studied. 

The dosed loop simulator system 
considers operation under real-time con- 
ditions. 

The simulator has a gondola-type en- 
closed cockpit with lines described by 
Vought Astronautics engineers as typi- 
cal of a one-place, space glide-type vc- 

The upper portion of the shell cover- 
ing the cockpit slides forward to per- 
mit entry, and the canopy contains 
three windows that might be typical of 
those on a space glider for external 
vision. The forward port has a mechan- 
ized cover plate to simulate a heat shield 
which would close off this port on rc- 

The pilot seat is a tubular frame, 
covered with wire mesh. The seat is 
designed so that later it will be possible 
to introduce vibration stresses, similar 
to those experienced during an actual 
launch or flight. 

Also to be added early in 1962 will 
be heat and noise stressers, with heat- 
ing elements providing wall tempera- 
tures up to 240F. and a high fidelity 
speaker system and tape recordings gen- 
erating rocket engine and atmospheric 
sounds up to 120 db. levels. In the in- 
terim, Astronautics Division is making a 
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(Or: The Stirring Saga of Sulfur Hexafluoride Subdued) 


tape of the noises generated in the Mer- 
cury capsule during Astronaut Alan 
Shepard s flight, which will be fed into 
the headset in the simulator cockpit. 

Flight Controls 

"Flight controls” include a side-arm 
type controller, two-degrce-freedom 
throttle for rendezvous missions, which, 
although capable of being rigged for 
other system configurations, is initially 
set up to simulate control of four vari- 
able-thrust rockets mounted above, be- 
low, fore and aft of the vehicle’s center 
of gravity; a rocket engine throttle 
simulating firing and control of an aft- 
firing engine for changing orbital paths 
and retro-firing during descent, landing 
gear control, and drag brake control. 

A major consideration in the cockpit 
lavout is the general purpose research 
instrumentation and display panel; it is 
planned to provide the pilot with the 
capability for simulating, separately or 
in succession, launch, orbit, orbit trans- 
fer, orbital rendezvous, deorbit, re-entry', 
glide, landing, lunar orbit, lunar landing 
and lunar launch. 

Mechanized displays are considered 
initial efforts. An important portion of 
research with the simulator will be de- 
voted to developing new instruments 
and panels to meet requirements based 
on experimental work by scientists here, 
cither on an independent research basis 
or under contract from industry or the 
services. 

A television screen is incorporated 
in the panel layout so that a large va- 
riety of displays can be tested by project- 
ing* them into the cockpit from a re- 
motely located television room. 
Projection System 

Atop the gondola is a projection sys- 
tem. presenting a scene of the earth 
horizon and star field against the 20- 
ft.-dia. glass fiber sphere which encloses 
the simulator gondola. 

The pilot’s external scene is a bright 
earth with a straight horizon at sea 
level, varying in curvature as simulated 
altitude increases during the mission. 
The horizon is rotatable in pitch and 
roll and the star field in yaw as a func- 
tion of the computed vehicle body axis 
rotations. 

As the pilot "flies" his space mission, 
the simulator moves to duplicate the 
attitude of the vehicle, from the vertical 
launch position through varied maneuv- 
ers required to accomplish the flight, 
with the earth’s horizon receding and 
the star field and horizon changing posi- 
tion in relation to the craft as they 
would during an actual mission. 

Motions provided by the moving base 
closely simulate those a pilot would feel 
during maneuvers. When the pilot, for 
example, initiates a maneuver, the gon- 
dola is accelerated about the pitch, roll 
and/or yaw axes at the rate of 66 in.- 


Over coffee one recent morning 
(our engineers always go right on 
thinking during coffee breaks), we 
observed one of the shining lights 
of our Environmental Control Sys- 
tems Department wearing a grin 
that can be described only as 
Cheshirean. Ignoring previous ex- 
perience under the stimulus of pres- 
ent curiosity, we inquired into the 
cause of his bliss. 

Seems that the dielectric proper- 
ties of air aren't good enough for it 
to be used as a pressurization gas 
for many of the high-power wave- 
guide sections* being used today. 
The best job is done by SF 6 — a gas 
that packs 2 to 3 times the dielec- 
tric strength of air at normal pres- 
sure, and even more at higher 
pressures. 

Ah, but there's a rub (that is, 
there was a rub). If you want to 
depend on SF 6 , you have to keep it 
pure. Arcing or corona discharge 
decomposes the gas, and the de- 
composition products would eat 
the head right off your favorite iron. 
The gas must be constantly recir- 
culated to remove these corrosive 
products. And moisture, another 
troublemaker, must also be 
eliminated. 

Enter our hero. Knowing full well 
his burden of honor to uphold 
(Budd Electronics has led in devel- 
oping dependable equipment to 
meter and maintain the purity of 
SF 6 gas for waveguides), he led his 
group to glory. In mundane terms, 
they designed and perfected the 
Budd Model PHD-2002 system. 
Deceptively simple in appearance, 
this system stores the SF 6 . . . auto- 


matically regulates supply, com- 
pensating for normal leakage in 
the waveguides . . . and maintains 
both required purity and dryness. 
Its recirculation system (exclusive- 
ly ours) delivers reliable, contami- 
nant-free operation and long service. 

At this point, our ad manager 
thinks we should remind you that 
our Environmental Control Sys- 
tems Department didn't get into 
SF t handling by accident. We’ve 
been designing and manufacturing 
heat exchanger systems, refrigera- 
tion and air conditioning systems 
and pressurizer'dehydrators for 
electronic equipment for over 20 
years. If you’ve got an equipment 
or tube cooling problem . . . space, 
ground or sea ... or an operating 
gas problem with waveguides, cavi- 
ties, rotary joints, coaxial lines or 
similar components, it’s a sure bet 
you should know more about our 
current activities. Write Environ- 
mental Control Systems, Budd 
Electronics, 43-22 Queens St., Long 
Island City 1, N. Y. 

•R&D terminology for glorified ducts. 



#J // ° 

ELECTRONICS E 


AVIATION WEEK and SPACE TECHNOLOGY, 


15, 1962 



TROUBLE IN 


ENGINE #4 


Spot it fast with the new Bendix propulsion data system. This 
advanced digital computersystem offers a newhigh-v.-.oility 
vertical scale display that simplifies engine management and 
saves panel space. The system automatically monitors 
parameters of all engines 2'/i times each second . . . continu- 
ously displays the worst performance of each parameter . . . 
signals when to take corrective action. Vertical scale instru- 


mentation features electro-luminescent lighting and pro- 
vides a running visual comparison of actual performance 
with optimum and "never-exceed" values. Each engine can 
be monitored separately when desired. 

The system handles engine management for an entire 
flight profile. It relieves crews of time-consuming manipula- 
tions required by engine management charts. The results 


are: a considerable increase in efficiency of engine perform- 
ance, increased fuel economy, and longer engine life. 

This new Bendix propulsion data system is adaptable to 
any number of engine functions and to any type airplane 
. . . turboprop, turbojet, VTOL, STOL, multi-engine and 
single-engine. On a typical four-engine turboprop aircraft 
requiring 36 indicators to present 36 conditions of engine 


performance, the new system presents 80 conditions of 
engine performance on 10 indicators in V4 less space. 
Developed by Bendix in cooperation with the Air Force's 
Flight Vehicle Section, Aeronautical Systems Division, the 
system offers a new concept in aircraft engine management 
efficiency. Write to us in Teterboro, New Jersey, for a copy 
of our booklet, "Propulsion Data System.” 
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THOROUGHNESS in developing and testing components is the key to 
Bendix reliable space communications equipment. Opportunities are open 
to join our staff on advanced programs such as the ADVENT Satellite 
Communications System, under direction of the U.S. Army Advent Manage- 
ment Agency. Engineers, experienced in satellite communications, struc- 
tures, cooling, launch site systems, A-J techniques, antennas, GSE, circuit 
and microwave development, and data handling and storage, are invited to 
send resumes to us at Ann Arbor, Michigan. An equal opportunity employer. 
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THEY RELY ON 
RADIATION 
for proven PCM 


telemetry 


in Titan 


The recent launching of an Air Force Titan lofted a missile- 
borne PCM telemetry system into space for the first time. 
Designed and built by Radiation Incorporated, this ad- 
vanced system also marks another, and more important, 
first in the telemetry field: Its capability of processing both 
digital and analog data in a single compact unit weighing 
less than 21 lbs. 

With the spaceborne system, Radiation provides an Input 
Simulator for pre-launch checks and a Ground Checkout 
Rack for ground synchronization and decoding. Capability 
of further combining the spaceborne package with existing 
Radiation circuitry for low-level signal conditioning makes 
practical the universal system approach. 


Radiation pioneered PCM techniques, and is recognized 
for many of the significant advances in the state of the art. 
This fast-growing company offers attractive career oppor- 
tunities in a broad spectrum of scientific and engineering 
specialties. All qualified applicants will receive considera- 
tion for employment without regard to race, creed, color 
or national origin. For details on Radiation— and on lat- 
est PCM developments— write Dept. AW-12, Radiation 
Incorporated, Melbourne, Florida. 



common shares at S2.50 per share. Pro- 
ceeds will be used for the purchase of 
additional testing and production 
equipment; to reduce current liabilities; 
to hire additional personnel and to in- 
crease inventories and receivables. 

Arkwin Industries, Inc., Westbury, 
N. Y., engaged in the design and manu- 
facture of precision hydraulic, pneu- 
matic and fuel valves and various con- 
trol mechanisms for aircraft, missiles 
and submarines to provide system pro- 
tection, proper sequential operation and 
desired pressures, to route flow paths, 
purge unwanted gases, etc. Offering is 

50.000 common shares at $5 per share; 

25.000 shares for public sale by the 
company, and 55,000 outstanding 
shares by Daniel Berlin, president and 
sole stockholder. Company's proceeds 
will be used to purchase capital equip- 
ment and to expand its sales organiza- 


Maxson Electronics Corp., New 
York, N. Y„ engaged primarily in re- 
search, design, development and pro- 
duction of advanced electronic sys- 
tems and supporting equipment for the 
armed forces. Offering is 20,000 out- 
standing capital shares. In September, 
1961, the company issued 70,000 capi- 
tal shares to William L. and Bula V. 
Hopkins in exchange for the outstand- 
ing shares of Hopkins Engineering Co., 
wholly owned by the Hopkins, and they 
propose to sell the 20,000 shares. Hop- 
kins Engineering manufactures high 
quality capacitors for industrial and 
military applications, and filters for radio 


S.M.S. Instruments, Inc., jamaica, 
N. Y., engaged in the repair, mainte- 
nance, testing and overhaul of instru- 
ments and accessories for military and 
commercial aircraft. Offering is 100,- 
000 common shares at $5.25 per share. 
Proceeds will be used to purchase addi- 
tional equipment and special parts for 
servicing jet aircraft; to repay the bal- 
ance due on a bank loan; to repay over- 
due accounts payable; to satisfy federal, 
state and city tax obligations. 

Transdata, Inc., El Cajon, Calif., 
organized in September, 1960, for the 
purpose of conducting research and 
development in the data and image pro- 
cessing and transmission field; at pre- 
sent the company is working on com- 
munication equipment, display and 
printing systems, basic systems com- 
ponents for character generation, image 
recording and system controls and 
standard electronics products. Offering 
is 100,000 common shares at S5 per 
share. Of the proceeds S175.000 will 
be applied to the repayment of short 
term bank financing. 



Taber Transducers are Martin choice to 
pick up engine data during Titan flights 

Operating as components of a Martin Co. Instrumentation System, Taber 
Teleflight Bonded Strain Gage Pressure Transducers gather important 
engine performance data during flights of the Air Force’s Titan I ICBM. 
The 0-750 psia Taber Transducer, shown above, checks the pressure of 
engine number one thrust chamber. Three other Taber Transducers are 
used to measure (1) engine number one start gas pressure, (2) sustainer 
engine lox injector manifold pressure, and (3) sustainer engine gas 
generator pressure. Martin chose these instruments “because of their 
ability to continually give accurate data even when subjected to extreme 
temperatures.” 

Taber performance advantages are many: high frequency response, 
infinite resolution, hysteresis less than 0.25% full scale, and low sensitivity 
to temperature effects, shock or vibration. Models are produced for a wide 
variety of test, ground support or airborne applications, with pressure 
ranges from 0-50 to 0-10,000 psi. 

Detailed and illustrated literature on Taber Transducers may be 
obtained by simply mailing this coupon attached to your letterhead. 
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Kodak knows the eye-to-brain business 


The presentation of any kind of 
image— photographic, electronic, or 
anything better that may occur to 
you— to the human brain for a judg- 
ment of what it shows and whether 
it matters is tricky business. Elec- 
tronics is helpful in this type of 
work but not sufficient. Here we 
enter the realms of psychology and 
psychophysics, sciences in which 
Kodak’s foundations, for safety’s 
sake, have to go down to bedrock. 

Which brings us straight to the 
reasons why Kodak is prepared to 
take on the pioneering jobs in this 
category. They need doing. Presen- 
tation equipment needs to be up- 
dated to the potentialities of present 
information-gathering systems. 

A goodly crew of Kodak scientists 
have devoted a fair number of 
Kodak man-decades to study of the 
capabilities and limitations of hu- 


man vision. These men are not em- 
ployed to put out fires encountered 
in the course of conducting a film 
and camera business, though it is 
true that film and cameras paid 
their salaries. On the scientific 
foundations they have been laying 
down, their engineering colleagues 
can raise the state of the art of image 
presentation to new heights. 

Visual engineering is often handi- 
capped in that its helpful contribu- 
tions look dull. (The object seen 
gets attention, rarely the act of see- 
ing.) Look at the picture on the 
opposite page. You are looking in- 
side an experimental Kodak view- 
ing device, just behind a translucent 
screen on which an image is pro- 
jected from behind. No matter how 
sharp the original picture and no 
matter how good the projection 
lens, the simple machinery behind 
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ELECTRONICS 


MECHANISMS 


INFRARED 


For a discussion of new approaches in 
image presentation or in other applica- 
tions of the technologies in which we work, 
or for a booklet entitled "Kodak/a force 
in being" that defines them, communi- 
cate with Advanced Planning Department, 


the screen can always yield a no- 
ticeable improvement in the sharp- 
ness. It does this by introducing 
time as an integrating factor to can- 
cel out optical noise due to micro- 
scopic local random discontinuities 
of intensity that are inherent in 
efficient transmitting diffusers. 

It also makes the screen more 
pleasant to stare at. Staring at a 
screen for long hours of utmost con- 
centration imposes psychological 
conditions different from those an 
engineer encounters when he takes 
a look and decides everything is 
good and sharp and that’s that. Posi- 
tion along the comfort-annoyance 
axis strongly affects systems that 
utilize eyes as a gateway to brains. 

We can help because the science 
and engineering of visual happiness 
are and have long been very sober 
business for us. 
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Services to Push Optical Maser Effort 


By Barry Miller 

Los Angeles— Department of Defense 
and the armed services will increase 
their support of research and develop- 
ment on optical masers substantially 
this year, reflecting mounting military 
interest in the potential use of these 
devices in several critical aerospace roles. 

Considerable upcoming service-sup- 
ported programs, while in individual 
cases monetarily small, will likely 
double the estimated S5 million spent 
bv military agencies to date on optical 
niaser R&D. 

Military enthusiasm for these sources 
of coherent visual, infrared and ultra- 
violet light has reached such a peak 
that there is scarcely an Air Force, Army 
and to a lesser degree, Navy, agency 
that does not now support, or talk of 
sponsoring in the near future, some 
type of basic or applied research or ex- 
perimental development with optical 
masers. Much to the dismay or groups 
seeking military sponsorship, however, 
these agencies are not always able to 
translate their interest into the funds 
necessary for contracts. Yet there is an 
entire new round of programs which 
is being negotiated with industry now 


or will be in the next several weeks. 

Many of these new programs are 
originating from unsolicited proposals, 
to which service agencies arc unusually 
receptive. Others have been, or will be, 
open for industry bidding. 

Meanwhile, there arc indications that 
the recently formed ad hoc optical 
maser committee, composed of repre- 
sentatives from DOD, Advanced Re- 
search Projects Agency. Institute for 
Defense Analysis and university re- 
search laboratories, will recommend 
supplemental government funding for 
optical maser R&D and possibly added 
emphasis on studies and developments 
for one or two promising applications. 
First Report 

Set up by the Office of the Director 
of Defense Research and Engineering 
to survey' R&D in this area, the com- 
mittee will deliver its first report this 
month to DOD’s Advisory Group on 
Electron Devices. Dr. William Culver, 
a nearly full-time committee member, 
on leave from the Rand Corp. to the 
Institute for Defense Analysis, has 
been assembling data for the committee 
during visits to optical maser research 
groups throughout the country. 


The committee is headed by Dr. 
Robert Kingston, Lincoln Laboratory 
of Massachusetts Institute of Technol- 
ogy, and includes among its members 
and active participants such pioneers in 
microwave and optical maser develop- 
ments as Dr. Charles H. Townes, pro- 
vost of MIT. and Dr. Nicolaas Blocm- 
bergen. Harvard physicist. 

Principal optical maser applications 
being explored by the military' divide 
into two categories— space and tactical 
weapon systems, with the emphasis on 
the former. In the first category are: 

• Semi-active guidance— In a space 
weapon system, like a satellite-borne 
anti-ICBM system, an interceptor 
weapon system carried by the satellite 
might home on the light or infrared 
beam generated by an optical maser 
located in the satellite and directed at 
hostile missiles during their boost phase. 
A system of this type was considered by 
General Dynamics/ Astronautics in its 
ARPA-funded Bambi study. 

• Sccnrc communications— Communica- 
tions systems would derive an advantage 
in security and invulnerability to jam- 
ming from the highly collimated beam 
of an optical maser. Information ca- 
pacity for a communication system 
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How to guide a bull by the nose 


Most bulls can get pretty mean. Some are just 
born mean. Like the Air Force Titan ICBM. 

The Titan I is a beautifully built missile that 
weighs 110 tons and can travel over 6,000 miles 
to sink its horns into any pre-designated target. 

What keeps Titan precisely on course during 
its long charge is a super computing system 
created by Univac®. This system sends con- 
tinuous correction signals to a traveling Titan 
in the wink of an eye, with unfailing accuracy. 


The composite mean-time-to-failure of all 
operational Titan I guidance systems to date is 
more than 800 hours . . . almost 15 times the con- 
tractual requirement! It’s the most reliable com- 
puting system ever devised. It was created from 
scratch by Univac’s team of scientists, mathe- 
maticians, physicists, engineers and technicians. 

It’s another example of Univac’s total 
capability to create new systems to meet today’s 
defense needs. If you’re in the guidance busi- 
ness, talk to Univac. We’re pioneers. 

UNIVAC 
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Cold-Finishing of Alloy Steels : 
The Cold-Drawing of Bars 


Cold-finishing of alloy bars may be 
divided into two general categories: (1) 
cold-drawing, where the bars are pulled 
through a die with no surface removal: 
and (2) turning and grinding, and grind- 
ing and polishing both of which remove 
the surface. Only the cold-drawing proce- 
dure is discussed here. 

Cold-drawing is the process of pulling a 
pickled-and-limed bar through a die for 
the purpose of producing a bright, smooth 
surface finish, and close tolerances. The 
alloy bars are prepared for cold-drawing 
by pickling in a hot solution of dilute 
sulphuric acid for removal of scale. This 
is followed by a water rinse, and immer- 
sion in a hot lime-water bath to neu- 
tralize the effects of the acid, as well as to 
aid in carrying special liquid lubricants 
into the die. 

Alloy bars may be cold-drawn in any of 
four conditions: as-rolled, normalized, an- 
nealed (lamellar or spheroidized), or 
quenched and tempered. These conditions 
are determined by the grade of alloy steel, 
the hardness, and the mechanical proper- 
ties desired for a given end use. 

In cold-drawing, the alloy bar is 
machine-pointed to reduce the size at one 
end so it will pass easily into the die 
opening. Otherwise, the bar is pushed or 
extruded into the die by an auxiliary de- 
vice. A die-holder, which can be made to 
contain from one to four dies, is mounted 
in an appropriate head assembled across 
a "draw bench,” so that from one to four 
bars can be drawn at the same time. The 
draw bench has a bed which accom- 
modates a 4-wheel buggy with jaws that 


grip the pointed ends of the bars as they 
emerge from the dies. The buggy has a 
hook on one end which engages an endless 
chain, thereby pulling the bars entirely 
through the dies. 

After cold-drawing, each bar feeds 
automatically into a straightening ma- 
chine, and is sheared or “cracker-cut" 
to length on appropriate machines. Saws 
are used when the cross-sections of the 
bars are too large to be cracked or sheared, 
or when square ends are required. 

Smaller sizes in the form of coils are 
drawn on “bull-blocks,” or “wire-blocks,” 
depending on sizes, followed by straight- 
ening and cutting on special machines. 

Specifications for chemical composition, 
grain size, hardenability, and the like, 
of cold-drawn alloy steels have been given 
long study by Bethlehem metallurgists. 
If you would like suggestions on cold- 
drawn products, or any other problem 
concerning alloy steels, our metallurgists 
will be glad to give you all possible help, 
without cost or obligation on your part. 

In addition to manufacturing the en- 
tire range of AISI alloy steels, Bethlehem 
produces special analysis steels and the 
full range of hot-rolled carbon grades. 


This series of alloy steel advertise- 
ments is now available as a compact 
booklet, “ Quick Facts about Alloy 
Steels." If you would like a free copy, 
please address your request to Publi- 
cations Department, Bethlehem Steel 
Company, Bethlehem, Pa. 
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could be made unusually high also. 

• Surveillance, reconnaissance, tracking 
—High angular resolution obtainable 
with optical maser ranging systems 
makes the device well-suited for this 
class of application. 

• Navigation. 

In the tactical weapons category are: 

• Semi-active guidance— Principle here 
is the same as in space, except that 
achievable ranges would be more re- 
stricted. A system of this type is being 
considered as a substitute guidance sys- 
tem for the Shillelagh anti-tank missile 
bv Aeromitronic Division of Ford (AW 
Jan. 1. p. 131. Shillelagh would home 
on the narrow light beam directed at a 
target by the optical maser in this opti- 
cal variation of the conventional radio 
beam riding guidance system. Value of 
this system would lie in the extremely 
high resolution made possible by the 
maser's collimated light beam and the 
difficulty an enemy would have in jam- 
ming the system. A decision on whether 
to go ahead with this system probably 
will be made before the summer. 

• Battlefield ranging— Several Army 

agencies, the Signal Corps and Frank- 
fort Arsenal among them, are interested 
in the high ranging accuracies and reso- 
lution which an optical maser ranging 
system (coherent optical radar) could 
provide against tanks, weapon and per- 
sonnel carriers, artillery, etc. when flown 
to linc-of-sight locations in helicopters 
or light observation aircraft. 

Besides these general categories of 
applications, there are others whose 
feasibility and practicality arc open to 
conjecture. The possible use of the 
high-power density or high-energy 
bursts from an optical maser as a radia- 
tion weapon, or "death ray." largely dis- 
missed in the first flush of research on 
these devices (AW Dec. 14. 1939. p. S7> 
is attracting mixed reactions at several 
government facilities now (AW May 
1. p. 23: Oct. 23. p. 19; Dec. 4. p. 32). 
The idea of an optical maser oscillating 
in the blue-green region of the spectrum 
as a means of detecting submerged sub- 
marines (AW Apr. 10, p. 23) is now 
generally discarded. Navy's Special 
Projects Office had asked for proposals 
on this, but reoriented the program 
when one laboratory' offered to seek an 
appropriate crystal for the device. The 
power needed to penetrate sea water is 
so great that a range of a few hundred 
yards, easily surpassed by sonar, is about 
all that can be expected. 

Among recent developments in opti- 
cal masers are the operation of a con- 
tinuous-wave (cw) solid-state infrared 
maser and the operation of an optical 
maser using an organic molecule in an 
organic glass. The cw maser— a sig- 
nificant step in the accelerated pace of 
developments in this field— was reported 
here recently by scientists from Bell 
Telephone Laboratories at a winter 



meeting of the American Physical So- 
ciety. This development, regarded as a 
necessary, logical next step in the prog- 
ression leading toward practical optical 

paves the way for high-power devices, 
perhaps less complex than first-genera- 
tion cw gaseous systems. The organic 
molecule device, operated at Imperial 
College in England, could reduce 
pumping requirements, add another fre- 
quency range to those at which optical 
masers have already oscillated. 

Random Sampling 
A random sampling of the newer 
government funded optical maser pro- 
grams indicates that most of them in- 
volve device, plus a few system studies, 
rather than system development efforts. 
This suggests that the million-dollar 
system contracts are still remote. Many 
of the contracts are just under the 
SI 00.000 figure over which an agency 
must obtain special appropriations. Tire 
sampling includes these programs: 

• Satellite tracking— Combination op- 
tical maser ranging from optical tele- 
scope tracking system, capable of pick- 
ing up and briefly tracking active earth 
satellites, such as USAF’s Discoverer, 
and passive debris like a Mercury 
booster (Atlas) that might be in orbit. 


will be developed under sponsorship of 
the Electro-Optical Laboratory of 
USAF’s Aeronautical Systems Division 
(ASD). As a system development, this 
is one of the few exceptions to the 
device orientation of optical maser 
R&’D and is expected to go into opera- 
tion as a high-altitude observation sta- 
tion carls next veur at Cloudcmft. N.M.. 
on the White Sands Missile Range. 

The system will use an optical maser 
ranging transmitter mounted -on a 48- 
in. satellite tracking telescope. The 
maser will be aligned along the axis of 
the telescope so that signal returns may 
be picked up by the telescope, then 
fed to a receiver (a high-quality image 
orthicon). 

American Astrophysical in Monrovia. 
Calif., has a Si-million ASD contract 
to develop the 48-in. telescope, a pair 
of 13-in. auxiliary' visual acquisition 
tracking telescopes to be mounted with 
the main instrument and a large pre- 
cision tracking mount. 

Smaller contracts will be awarded for 
the optical maser ranging transmitter 
and the receiver on the basis of indus- 
trv proposals due in Dayton Jan. 19. 

Bidders are expected to include Amer- 
ican Astrophysics, Hughes. Litton In- 
dustries. Optics Technology', Radio 
Corp. of America, Raytheon and Texas 
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NEW SIMULATORS 



are in full color and targets change bearing, size and 
aspect as real-time battles progress in this digital-com- 
puter oriented device. The computer program generates 
as many as nine different weapons and also determines 
hits or misses as if in actual combat.* 



Replica duplicates 
operational missile 
in exact detail 

Little John warheads are manufac- 
tured by Honeywell's Ordnance Divi- 
sion. Likewise, Honeywell developed 


the Little John Trainer which is a full- 
scale replica having the exact weight, 
dimensions, and balance of the 
operational missile. It is used with 
operational launching equipment 
and GSE. All phases of handling, 
checkout and launch are simulated 
realistically— even to smoke from 
motor ignition and burning.* 


Shipboard device 
cuts cost of 
training crews 

Mk 6 Launcher and Missile Simulator 
exactly simulates launcher and mis- 
sile functional inputs, without 
utilizing operational equipment. By- 
passing of the operational launcher 
reduces wear and maintenance, 
keeping it constantly available for 
tactical use and permits shipboard 
weapon system training without the 
expense of firing live missiles. The 
simulator also provides capability for 
malfunction insertion for trouble- 
shooting exercises. The Mk 6 was 
developed under the direction of the 
Bureau of Naval Weapons. 


LOWER RISK, COST 

OF "COLD WAR”TRAINING 


Honeywell specializes 
in all areas of this 
challenging technology 


Economy— of money and amount of 
operational equipment required— is 



Missile launcher 
provides realistic 
"in action” feel 


Redeye, an infrared homing missile 
fired from a lightweight, bazooka- 
type launcher, arms the ground 
soldier against low-flying aircraft. 
Honeywell's Redeye trainer, which is 
currently under development, will 
simulate the effect of blasting and 
tracking. The simulator will provide 
both basic weapon training and con- 
tinuing field proficiency, without ex- 
penditure of a live missile.* 


freeing it for strategic deployment 
This is especially true in team train 
ing where large amounts of equip 
ment might otherwise be tied up 
Simulation is at its best in the train 
ing of complete teams. 


Simulation is planned, technologi- 
cal wizardry— wizardry that is exact- 



ASROC Trainer 
serves fleet 


The ASROC Trainer is a shore-based 
installation of six shipboard compart- 
ments containing a total simulation 



Simulation involves optics, sound, 
dynamics of motion, electronics, me- 
chanics, and discrete application of 
human factors engineering. Honey- 
well has a wealth of experience in 
these fields, including space, aero- 
nautical, terrestrial and marine simu- 
lation. The examples shown here are 



Honeywell 



The twin-engine Northrop T-38 



accelerate to Mach .95 maneuver at 40,000 ft. 



Instruments. There were three pre- 
vious Air Force theoretical and experi- 
mental studies of the system; two at 
Hughes, the other at Optics Technology 
of Belmont, Calif. 

• High-power optical masers— Bids for 
a contract to develop a 10 megawatt 
optical maser will be issued soon by 
ASD as the Air Force continues its 
search for high output powers, USAF’s 
Space Systems Division is making funds 
for the program available. At the time 
the requirement was written, 10 mega- 
watts was regarded as a reasonable op- 
tical maser goal, but developments have 
caught up with the Air Force’s pro- 
curement. Several megawatts have been 
achieved in the laboratory so far. 

• Liquid optical masers-Continuous 
wave optical masers in which a liquid 
or a liquid solution rather than a solid 
material or a gas serves as the active 
medium will be investigated in a SI 50,- 
000 research and development contract 
to be awarded this month bv Air Force’s 
Space Systems Division. Contract will 
call for a study of achieving a cw op- 
tical maser capable of generating ap- 
proximately 1 00 watts. 

Seventeen companies submitted pro- 
posals for the contract to Space Systems 
Division. The seventeen are believed 
to include General Motors, General 
Precision Laboratory', Electro-Optical 
Systems, Radio Corp. of America, 
Quantatron, American Optical, Tech- 
nical Research Group and Westing- 

Using a liquid could avoid the thorny 
problem of extracting waste heat pro- 
duced in a solid ew device, but raises 
other problems, like the probable low 
oscillation strength and the great 
breadth of the spectral line in a liquid 
maser. Cooling of a liquid optical 
maser could be achieved with a liquid 
circulating system. Previous efforts to 
operate a liquid system have failed. 
Maser Liquids 

Once the contractor finds appropriate 
maser liquids, he will be expected to 
build experimental devices, although 
the contract will not cover an investi- 
gation of potential applications. 

• Radiation weapon study— Contract to 
perform a systems design study of a 
radiation weapon using an optical maser 
(AW Oct. 23. p. 19) will be awarded 
shortly by Rome Air Development 
Center. This is one of several service 
studies of radiation weapons employ- 
ing an optical maser. 

• Experimental weapon— Army’s Frank- 
fort Arsenal will soon award a contract 
for development of a hand optical 
maser, capable of generating nigh- 
density radiation, for experimental pur- 
poses. While the output of this device 
is low, and would hardly be suitable as 
a weapon, it is an elementary device 
for radiation weapon evaluation. 


• Battlefield range finders— Army may 
award a development contract for 10,- 
000-yd., helicopter-borne battlefield 
range finders built around high-resolu- 
tion optical masers on the basis of re- 
sults of two parallel preliminary design 
studies performed for Frankfort Arsenal 
by Hughes and Technical Research 
Group (AW Apr. 24, p. 81; Sept. 11, 
p. 92). 

• Infrared ranging system-infrared co- 
herent ranging system for missile-borne 
applications will be the subject of a 
588,500 Bureau of Naval Weapons re- 
search and development program at 
Quantatron. Santa Monica. Calif., ac- 
cording to the Department of Com- 
merce Daily. Specific wavelengths 
under study were not made known by 
the Daily nor would company officials 
identify them. This Navy office is 
known, however, to have expressed in- 
terest in optical masers for the 39 to 41 
micron region in which the Russians 
are reported to have found windows. 
Quantatron’s sizable optical maser ef- 
fort is directed by Dr. Theodore Mai- 
man, who operated the first optical 
maser in this country while at Hughes 
nearly two years ago. 

• Modulation/demodulation techniques 
-One of the difficult, and still largely 
untouched phases of optical maser ac- 
tivity, the modulation and demodula- 
tion of optical radiation, will be ex- 

lored in several Air Force and Army 
ignal Corps contracts expected before 
late winter. Rome Air Development 
Center, and to a lesser degree. ASD, 

S icar to be taking the lead in these 
arts. The Army Signal Corps will 
also be active with an award for a solid- 
state detector/demodulator for optical 

• High-frequency masers— Aeronautical 
Systems Division is planning to initiate 
an industry study of high-frequency 
masers— devices which could generate 
ew outputs around 1 00 kmc. or higher. 
Although these are not optical masers, 
they do represent another attempt to 
probe the possibilities of obtaining use- 
ful outputs in a relatively pristine por- 
tion of the clcctro-magnetic spectrum. 
These frequencies lie in the high-fre- 
quency end of the millimeter wave- 
length region well above the top oscil- 
lating frequencies of present microwave 
masers and well below those of optical 
masers (AW Jan. 1, p. 13). 

The apparent surge of interest in 
optical masers among military agencies 
sharply underscores the substantial re- 
search and development remaining 
before practical devices evolve. Some 
researchers express the desire for greater 
government emphasis on basic rather 
than device-oriented research. They 
point to complex area of materials- 
locating and growing strain-free crystals 
for entire ranges of wavelengths, large 
crystals with high-power handling abil- 
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SARAH (Search And Rescue And Homing) systems have operated successfully in every 
Project Mercury launching and recovery. The miniature SARAH transmitter, supplied for Mercury 
by Simmonds Precision Products, Inc. is actuated automatically during descent, after withstanding 
all environmental forces of space flight. SARAH receivers, installed in aircraft, ships 
and stations throughout the free world, receive the beacon signals and pinpoint location of the capsule. 
SARAH assures quick, safe, dependable recovery of America's astronauts! 

The outstanding success of SARAH has focused increased attention on 
its proven capabilities in personnel location and recovery applications, for which 
it was originally designed. Civilian agencies and the military are increasingly using 
SARAH for the most effective personnel rescue operations. 
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ity. There arc, in addition, system prob- 
lems of which modulation techniques 
and acquisition methods are primary 

Current research in pulsed ruby opti- 
cal masers indicates that the situation in 
the crystal may be more complex than 
had hitherto been thought, suggesting a 
possible need for closer investigations. 
Dr. Edward S. Dayhoff at the Naval 
Ordnance Laboratory, Silver Springs. 
Md.. has been studying time and spatial 
coherence of optical beams with the 
aid of high-speed photographic tech- 
niques. He has found a number of in- 
dividual modes in optical maser action 
and has submitted a report on the sub- 
ject to the Physical Review Letters. 

His studies suggest that the degree of 
instantaneous spatial coherence in opti- 
cal maser pulses may vary over a wide 
range of light spikes from a single 
device. 

By DOD estimates, there are roughly 
400 companies conducting some form 
of activity with optical masers today. 
This staggering number is causing a few 
companies, with a depth of systems and 
device experience, to look twice before 
investing funds in optical maser re- 

Tlicy reason that S5 or S10 million 
of government funding will spread 
sparsely among 400 companies. 

R&D Pioneering 

Yet within the industry and among 
knowledgeable technical people asso- 
ciated with the services there is a com- 
mon feeling that only a large handful 
of these 400 have the personnel and 
facilities to conduct significant, pioneer- 
ing R&D in this field. The wish some- 
times expressed is that more organiza- 
tions among the 400. or those not active 
in optical masers now, intensify their 
efforts and thereby accelerate the 
development of this field. 

There arc today perhaps 10 or 12 
organizations with substantial optical 
maser programs under way. Numbered 
high among these must be Bell Tele- 
phone Laboratories, which has over 40 
people at work under a company 
budget exceeding S2 million annually, 
only a fraction of which will be reim- 
bursed bv a small Signal Corps contract. 
Others would include Technical Re- 
search Group, Hughes, Quantatron, 
Raytheon, American Optical and Radio 
Corp. of America. Technical Research 
Group has received over S2 million in 
ARPA and Air Force funds during the 
past 2! years; Hughes about SI million 
in the last 18 months. Radio Corp. 
has an extensive materials effort, sup- 
ported under a 5200,000 ASD contract. 
Other companies making strong efforts 
include General Electric. Sperry Gyro- 
scope, Westinghousc and International 
Business Machines. 

In Bell Telephone Laboratories' 
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TIME TO TRAVEL.. . in a bird, or elsewhere, this A. W. Haydon timing 
motor is unique. We married our successful Vanguard II sub-miniature DC 
motor, for power, to a tiny new version of our well known (and patented) chrono- 
metric governor, for precision. Result; it will drive miniature tape record- 
ers, printed circuit commutators, potentiometers, and such things... and 
hold its speed to within ± 0.1% of the speed you want, even if the shaft 
load, line voltage and ambient temperature vary widely. It weighs a mere 
two ounces and measures less than 1%" x yet delivers at least 30 
ounce-inches of torque at 1 rpm. For full information on this #14600 motor, 
or any other sort of timing device, electronic or motor driven, just write. 
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222 NORTH ELM STREET, WATERBURY, CONNECTICUT 
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Nickel-containing alloys would have helped... 


give this steam-driven “bird” a 
better chance of getting off the 
ground even back in the 18th 
century. 

But, like many of yesterday’s 
ideas, this aircraft was conceived 
in an age that lacked the ma- 
chines, methods, and materials to 
make it a reality. 

Today, transforming visionary 
designs into practical, high-per- 


formance products is a common 
occurrence — thanks, in so many 
cases, to alloys with exceptional 
combinations of properties. 

For example, you might require an 
alloy providing excellent long-life 
qualities at high stresses and tem- 
peratures up to 1900°F. 

For that alloy —and a host of others 
requiring outstanding combina- 
tions of thermal, mechanical, elec- 


trical, and chemical properties— 
look to alloys containing Nickel. 
We’ll be happy to send you, with- 
out obligation, engineering data 
to help you select the best material 
for specific aerospace applica- 
tions. Just write to Inco Applica- 
tion Engineering, outlining your 
requirements. 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street / INCO x New York 6, N. Y. 


Inco Nickel makes alloys perform better longer 


cvv solid-state optical maser, a single 
crystal rod of calcium tungstate contain- 
ing trivalent neodymium senes as the 
active material. The maser generates 
milliwatt level infrared radiation at 
1.065 microns. This oscillating wave- 
length has been varied through several 
shorter wavelengths down to 1.04 mi- 
crons with five different crystals em- 
ployed to date. 

Continuous oscillation of a solid- 
state dev ice was expected after the com- 
pany announced last fall the successful 
operation of a pulsed device using this 
material, thus making possible maser 
action at power levels available from 
d.c. sources. The new maser lias 

pumped by a 900 watt d.c. lamp, but 
theoretically could oscillate indefinitely 
under continuous excitation. 

As experimentally tested at Bell, the 
device employs an elliptical cylinder, or 
cavity, the walls or which are coated 
with evaporated, highly polished alumi- 
num. The d.c. lamp at one focus of 
the cavity concentrates pumping light 
on the crystal at the other focus. 

The maser uses a filter to remove un- 
desired ultraviolet and infrared radiation 
and is cooled hv liquid oxygen cooled 
to 77K. Company scientists, say. how- 
ever. that with improved crystals the 
characteristics of neodymium are such 
that continuous wave operation at room 
temperature will be possible in the 


Tracking Telescope 

The tracking telescope being devel- 
oped bv American Astrophysics for the 
Air Force may be ready for tests bv 
June. Made of a parabolic-shaped 
fused silica, the telescope will have a 
focal length of 320 in. enlarged by 
re-imaging of the prime focus to the 
equivalent of 3.000 in. focal length. It 
will be covered by a 50-ft. dia. dome 
with a 16-ft. slit giving the telescope 
180 deg. of revolution. Actual slit 
opening will be 1 3 sq. ft. Approximated 
550 lb. of experimental gear can be 
mounted with the telescope. 

Architectural and engineering serv- 
ices will be provided by Hays and Green 
of Lubbock, Tex. 

Two 15-in. visual auxiliary telescopes 
will enable satellites to be initially ac- 
quired. Satellites will be visible for 
about 45 sec. when at 1 00 mi. altitudes. 
90 see. at 200 mi. above Cloudcroft. 
These scopes can automatically track 
on the basis of signals obtained from 
video error signals. 

The likelihood is that Discoverer 
satellites, launched by USAF from Vau- 
denberg AFB. will be principal ranging 
targets. Discoverers are anticipated to 
pass over Cloudcroft at altitudes be- 
tween 120 and 200 mi. (perigee of 120 
mi. to 180 mi.; apogee of 400 to 700 



Involvement : LIFE 


GROWTH.. . 

In this era of startling scientific and mechanical progress, the significance 
of human vitality and growth is sometimes minimized. As it relates to man— 
individually and collectively— growth is the human drive toward advance- 
ment. And . . . advancement is the result of directing specialized talents 
toward the goal of making an enduring contribution to mankind through 
the exploration and eventual conquest of the unknown. 

Stanley Aviation Corporation is dedicated to such a philosophy. 

This progressive firm, recognized for its leadership in the design and 
development of aircraft escape and survival systems, has a continuing need 
for additional outstanding scientists and engineers who share its own deep 
interest and enthusiasm in the importance of man's growth,.. and survival. 

Excellent opportunities exist for qualified specialists in Aerodynamics, 
Computer Engineering, Design Engineering, Physics and other similar areas 
of a technical or scientific nature. 



DENVER 8, COLORADO 
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mi.). Discoverer’s painted surface is 
about 65% reflective and should be 
within tracking range for several days 
of orbit. An Atlas booster, in earth 
orbit after the launch of a Mercury 
capsule, might provide another suitable 
target. The telescope may be able to 
acquire targets passively during day- 
light hours. Orbital data about satel- 
lites to be tracked will be forwarded 
by teletype to the Clondcroft station. 

The optical maser transmitter will be 
pointed at the target when the tele- 
scope is sighted because it is aligned 
on the latter’s axis. 

The optical maser ranging system 
must cover an area of 500 ft. square 
at a range of 100 mi., to a resolution 
of 10 ft. square. Covering these ranges 
from a high altitude site in an arid 
area like Cloudcroft, approximates as 
closely as possible on earth the condi- 
tions that exist in space. In space where 
there is no atmosphere to attenuate 
and scatter light, active optical systems 
are expected to exhibit great potential. 

To achieve the range and resolution 
required, two approaches to the maser 
radar may be considered. These are: 

• Illuminating a complete area with 
each pulse. 

• Scanning. 

Illuminating an entire area would 
simplify synchronization for measuring 
ranges and eliminate the need for a 
scanner. It would, however, only be 
able to pick out single targets and 
would be subject to high background 

Scanning Approach 

The scanning approach, on the other 
hand, would require less peak power, 
a smaller number of receiver channels 
and have little background noise for 
individual targets. It does, however, 
require more average power and may 
need fiber optics or mosaics. Optics 
Technology has drawn optical fibers, 
each capable of passing fractions of a 
joule of energy, with which Hughes 
plans to conduct tests in the near 

Hughes, in a separate Air Force con- 
tract, has been experimenting with 
techniques for getting variable pulse 
repetition frequencies for optical masers 
—techniques which may be employed 
in this ranging system. The company 
has obtained two 0.1 microsec. pulses 
with interpulse spacing variable from 
50 to 100 microsec. 

Optical maser pulse repetition fre- 
quency for the system must be 1 pulse/ 
see. with 50 puisc/scc. regarded as dc- 

Tracking systems now in use have 
an error corresponding to a cylinder 5 
kilometers in diameter, 15 kilometers 
in length. This amounts to a timing 
accuracy' of ±2 see. The maser-tclc- 
scopc system is intended to better this. 
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► Army Seeks Radiation-Resistant Mag- 
netron— Army Signal Corps has issued 
proposal requests for a 12-month re- 
search and development program to in- 
vestigate effects of pulsed nuclear radi- 
ation on micro ware devices and to de- 
velop a radiation-resistant voltage-tuna- 
ble magnetron. Other current Defense 
Department requests for proposals in the 
research and development area include 
the following: 

• Dual parametric amplifiers for K„ 
band, with matched electrical character- 
istics. for operation from a common 
pump source in a phase and amplitude 
comparison system for use in a mono- 
pulse radar. Two pairs of matched para- 
metric amplifiers will be fabricated. 
Armv Signal Corps., Ft. Monmouth, 
N. J'. RFQ-62F.LP-D-4820. 

• Solar-powered satellite powcrplant, 
electro-mechanical type, capable of sup- 
plying 1.5 kw., for long-endurance op- 
eration. Program calls for design, fabri- 
cation and test of three prototype 
models. Bureau of Naval Weapons, 
Washington, D. C. RFP-2217-62. 

►Soviets Have TV Reliability Prob- 
lems— Soviet Union has expanded tele- 
vision coverage so that it now reaches 
one-third of its population, but it is 
having trouble producing reliable tele- 
vision receivers, its Minister of Com- 
munications admitted at recent meeting 
of the Supreme Soviet in Moscow. He 
acknowledged that 60% of the televi- 
sion sets sold during 1961 had broken 
down during their six-month guarantee. 

► Transistor, Tube Sales Rise Forecast- 
Semiconductor manufacturers are ex- 
pected to sell between 265 and 290 
million transistors in 1962, compared 
with 194 million last year, according to 
a forecast by L. Berkley Davis, president 
of Electronic Industries Assn. However. 
Davis says "the current unstable price 
situation . . . makes it almost impossible 
to predict the total industry dollar vol- 
ume for 1962.” Sales are not expected 
to surpass $52 5 million, compared with 
sales of S850 million forecast for elec- 
tron tubes of all types, Davis said. 

►NOL Compiles Sonar Data— Naval 
Ordnance Laboratory', White Oak, Md., 
reports it has made the first compre- 
hensive high-precision measurements of 
speed of sound in sea water and com- 
piled them into a standard reference 
guide useful for study of underwater 
acoustics, thermodynamics and ocean- 
ography. The tables take into account 
the various effects of salinity, tempera- 
ture and pressure on sound vclocitv at 
all depths of over 99.8% of the world’s 
oceans. 
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STEWART & STEVENSON 
SERVICES, INC. 

Main Office and Plant: 4516 Harrisburg 
Blvd., Houston 11, Texas. Phone CApitol 
5-5341 


Branches: Corpus Christi. Oallas, Lubbock, 
San Juan. San Antonio, Beaumont, Odessa 
Representatives: Longview, Brownsville, 
Wichita Falls, Freeport, Galveston, Waco, 
Amarillo 

Export: ^Room 1405, 74 Trinity Place, 

THE WORLD'S LARGEST DISTRIBUTOR 
OF OIESEL ENGINES 


► Noise Tests Predict Reliability-Defi- 
nite correlation between current noise in 
three types ot metal oxide film resistors 
and their reliability and temperature 
coefficient has been established bv Com- 
ing Glass Works. Abnormal current 
noise always indicates a physical defect, 
and often indicates an abnormal tem- 
perature coefficient and/or load life per- 
formance, company reports. As a result. 
Corning is using noise-test screening on 
resistors requiring a high degree of 

► Radiation Resistant Components 
Available-Complete line of radiation 
resistant components— diodes, triodes, 
resistors and capacitors— is being made 
available by General Electric's Receiv- 
ing Tube Department after several years 
of development under its TIMM (ther- 
mionic integrated micro module) pro- 
gram. Company currently is working 
under USAF Aeronautical Systems Divi- 
sion contract which calls for delivery of 
TIMM modules containing variety of 
oscillators, as well as multivibrators, 
"and" and “nor” gates. 

► Signed on the Dotted Line-Major 
contract awards announced by avionics 
manufacturers include the following: 

• Hughes Aircraft Co., Culver City, 
Calif., S4-million Air Force contract 
for production of automatic test equip- 
ment system for maintenance of missile 
inertial guidance systems. 

• Fairchild Stratos Con>., Hagerstown, 
Md., SI 65.000 award from Raytheon 
for large-diameter parabolic antenna for 
classified Army program. 

• Chicago Aerial Industries, Barrington, 
111., SI. 3-million Army contract for pro- 
duction of automatic test equipment for 
airborne battlefield surveillance vehicles. 

• Collins Radio Co., Cedar Rapids, 
Iowa, 5869,000 award from Sud Avia- 
tion for communication-navigation 
equipment to be installed on Caravcllc 
jet transports. 

• Kollsman Instrument Corp., Elm- 
hurst, N. Y., SI million from Goddard 
Space Flight Center, to develop and 
build a 38-in. primary mirror telescope, 
spectrometer and signal processor, for 
use in Orbiting Astronomical Observa- 
tory. In addition, Kollsman will build 
stellar guidance system to aim the tclc- 

• Raytheon Co., Missile & Space Divi- 
sion. Bedford, Mass., SI. 8 million from 
Air Force Aeronautical Systems Division 
to develop electronic countermeasures 
equipment for use on bombers. 

• Airborne Instruments Laboratorv, 
Division of Cutler-Hammer, Deer Park. 
N. Y.. S4-million contract from Aero- 
nautical Systems Division for design and 
production of a ground data handling 
subsystem of the AN/USD-7 electronic 
reconnaissance program. 


Valves for 
all types of 
space* 
applications 



Whether your application is for 
outer space, at aircraft levels, on 
land, or undersea, the chances are 
good that Barber-Colman can design 
the exact valve to meet your needs. 

Shown above are typical Barber- 
Colman valves used on missiles, 
aircraft, ground-support equipment, 
and torpedoes. 

The full line of Barber-Colman 
valves includes motor-operated 
butterfly; poppet, sliding port, and 
check types — either in standard sizes 
or special sizes and adaptations to 
fit your own requirements. 

For complete details write for 
bulletins, or consult the nearest 
Barber-Colman engineering sales 
office: Baltimore, Boston, Dayton, 
Fort Worth, Los Angeles, Montreal, 
New York, Rockford, San Diego, 
Seattle, Winter Park, Florida. 


Barber-Colman Company 
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SATURN • MINUTEMAN • OYNA-SOAR openings for 



interested in rapid-growth ground-floor opportunities 


Boeing has been awarded primary developmental, building and test respon- 
sibility for the SATURN S-1B advanced first stage booster. This and other 
expanding missile and space vehicle programs— including the solid-fuel 
MINUTEMAN ICBM and DYNA-SOAR boost-glide vehicle-offer graduate 
engineers outstanding opportunities for rapid professional advancement. 


Assignments are available, now, in the following areas: 


ELECTRICAL ENGINEERING 
PROPULSION ENGINEERING 
AERONAUTICAL ENGINEERING 
DESIGN ENGINEERING 
FACILITY ENGINEERING 


MANUFACTURING ENGINEERING 
RELIABILITY ENGINEERING 
RESEARCH ANO DEVELOPMENT 
STRUCTURES ENGINEERING 
SYSTEMS TEST ENGINEERING 
ENGINEERING 


Locations are in the Gulf Coast area of the Southwest, as well as in the 
uncongested Pacific Northwest, famous for mild year-round climate and 
unexcelled recreational facilities, homes and schools. 

A prompt reply could be important in securing the assignment of your 
particular choice. 

Send your resume, today, to Mr. W. 8. Evans, The Boeing Company, P. 0. Box 
3707- AWE, Seattle 24, Washington. Boeing is an equal opportunity employer. 

AERO-SPACE DIVISION 
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BUSINESS FLYING 



HUGHES 269A HELICOPTER weighs 1.085 lb. with full hid (25 gal.). Maximum permissible gross weight is 1,550 lb. providing for a 
payload of 465 lb. Maximum hover ceiling of the aircraft in ground effect is 6,300 ft. 

Aviation Week Pilot Report: 



Hughes 269A Aimed at Untapped Market 


By William S. Reed 

Culver City, Calif.— Hughes 269A 
two-place helicopter, a stable, respon- 
sive aircraft designed for ease of oper- 
ation and maintenance, produced by 
Hughes Tool Co., is aimed at tapping 
a market not presently being serviced 
by any business aircraft or helicopter. 

Flown by this Aviation Week 
pilot, Hughes 269A number N 8701F 
proved to be considerably easier to op- 
erate than larger, more-complex heli- 
copters. Potential customers without 
extensive aviation background should 
have little difficulty obtaining a heli- 
copter rating in the 269A in the pre- 
scribed 25 hr. flight time. 

Along with a production rate which 
Hughes Tool Co., Aircraft Division 
expects to reach two per day within the 
next year, the company is conducting 


an extensive training program for pilots 
and maintenance personnel. The morc- 
than-normal emphasis on training is 
prompted by a marketing philosophy 
which hopes to extend the advantages 
of the small helicopter to businesses 
not able to employ a fixed-wing air- 
plane. Price tag of 522,500 and operat- 
ing costs as low as 13 cents/mi. are fur- 
ther reasons Hughes believes they can 
sell 500 269As per year. 

An example of the type of business 
Hughes hopes to open up for heli- 
copter sales is the dealership for the 
269A granted to the Shepherd Ma- 
chinery Co. in Los Angeles. Long es- 
tablished in the sales and services of 
heavy construction machinery, the Shep- 
herd Co. has been using fixed-wing air- 
craft for transportation. Although 
entering into the field of helicopter 
sales seems somewhat remote from 


heavy construction equipment, it actu- 
ally makes economic sense, Hughes con- 
tends. Operators of construction ma- 
chinery make an ideal market for the 
269A because their operations often arc 
in a remote area and landing sites for 
fixed-wing aircraft seldom are available. 

Operations of this sort are ready- 
made for the light helicopter, according 
to Hughes, and they hope that through 
dealers like Shepherd, the advantages of 
the helicopter can be demonstrated to a 
large segment of potential customers 

Not all dealerships are granted in busi- 
nesses unrelated to aviation, however, 
and many dealerships arc going to fixed- 
base operators, many of them Bcechcraft 
dealers. 

Training will be conducted locally by 
the dealers because Hughes believes 
assistance and advice, plus maintenance 
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at Lockheed 


Long experience and proven capability give Lockheed a great 
advantage: perspective on space. This results in programs 
that cover the broad spectrum of aerospace dynamics; that 
present the most far-reaching technological problems; that 
offer endless creative challenge to Scientists and Engineers; 
that give them new concepts to explore— new goals to reach. 

This far-ahead program in the concepts and vehicles of 
space creates a climate most favorable to advancement in the 
state of the art as well as in professional status. 

Scientists and Engineers with an eye to a secure and 


rewarding future will find these openings at Lockheed worthy 
of serious consideration: Aerodynamics; thermodynamics; 
dynamics; electronic research; servosystems; electronic sys- 
tems; physics (theoretical, infrared, plasma, high energy, solid 
state, optics); electrical and electronic design; structural 
design (wing, empennage, fuselage); human engineering; 
reliability; wind tunnel design. Write today to Mr. E, W. Des 
Lauriers, Manager Professional Placement Staff, Dept. 1101, 
2406 N. Hollywood Way, Burbank, California. An equal oppor- 
tunity employer. 


LOCKHEED CALIFORNIA COMPANY 


cruising speed is 83 mph. Absolute ceil- 
ing is 1 1,500 ft. Hover ceiling in ground 
effect is 6,300 ft., 4,000 ft. out of 
ground effect. 

The 269A is designed for high volume 
production which Hughes Vice-Presi- 
dent-Sales A1 Bayer says will reach two 
per day within one year. Some of the 
design features which permit cost re- 
duction include: 

• Simplified blade construction— A one 
piece aluminum extrusion forms the 
leading edge and main spar of the blade 
around which is wrapped a dural skin. 
This is bonded to the spar and to n 
wooden wedge trailing edge. Assembly 
then is put into a jig in a curing oven 
where the proper aerodynamic twist is 
permanently set into the blade. Through 
this method, replacement blades can be 
sold for S250. Blade life presently is 
1,400 hr. and may be increased, Hughes 
engineers add. Tail rotor blades feature 
a steel spar bonded to glass fiber skin. 
Service life of torque rotor blades is 
1 .000 hr. and replacements cost S70.00 

• Tail rotor torque tube— Constructed 
of a single piece lightweight tube— about 
7 lb.— the torque tube is splined at 
either end and has no midpoint bearing 
to service. Within the tail tube, hous- 
ing is a single Teflon whip bearing at 
midpoint. Contact between tube and 
bearing is intermittent and designed 
only to eliminate whip. 

• Extensive use of plastics.— Non-struc- 
tural parts such as underbodv fairing, 
instrument console, seats, cooling 
shrouds, etc., are constructed of molded 
plastic. Lightness and corrosion resist- 
ance coupled with required strength are 
among the advantages, Hughes main- 
tains. 

Simplified Flying 

Flying the 269A is simpler and re- 
quires less technique than flying other 
fully articulated rotor helicopters. It 
still does not have the inherent, positive 
stability of fixed-wing aircraft but it 
does require less attention in flight than 
the larger machines flown by this Avia- 
tion Week pilot. Like other rotary- 
winged machines, it must be flown by 
attitude and the inexperienced helicop- 
ter pilot must make constant reference 
to the altimeter to detect a climb or 
dive. 

A trim system relieves the pilot of 
unnecessary control pressure during 
steady-state flight and a variable friction 
system allows individual adjustment 
from near aero to heavy control system 
forces. 

Once trimmed in steady-state flight, 
the helicopter will flv hands-off unless 
disturbed by rough air. 

Instrumentation is simple. Besides a 
magnetic compass, four dial-type instru- 
ments make up the vertical panel-air- 
speed in mph.; combination engine and 



HYDRODYNE SPECIALIZES IN 
FLUID CONTAMINATION CONTROL 


There’s a skill and the facility at Hydrodyne to solve any 
filtering problem . . . whether it calls for a simple miniature 
cavity-type filter or demands Hydrodyne's extensive design 
experience for research and development programs. Of today's 
major missile and aircraft programs almost all rely on 
some Hydrodyne product. Hydrodyne specializes in filtering 
problems involving corrosion and temperature-pressure 
extremes. Hydrodyne capabilities encompass the design and 
production of complete systems. For further details, contact 
your Hydrodyne man or write today. 
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, circuit 
designers, is your 

appointment in space with Hughes? 


Today at Hughes you will find one of the 
country's most active space-electronics or- 
ganizations. Important new and continuing 
projects, including SURVEYOR. SYNCOM, 
ARPAT, BAMB! and POLARIS guidance sys- 
tems are growing at unprecedented rates. 
This vigor promises the qualified engineer or 
scientist more and bigger opportunities for 
both professional and personal growth. 

Many immediate openings exist. The engi- 
neers selected for these positions will be as- 
signed to the following design tasks: the 
development of high power airborne radar 
transmitters, the design of which involves use 

1 12 


of the most advanced components: the de- 
sign of low noise radar receivers using para- 
metric amplifiers: solid state masers and 
other advanced microwave components: ra- 
dar data processing circuit design, including 
range and speed trackers, crystal filter cir- 
cuitry and a variety of display circuits: high 
efficiency power supplies for airborne and 
space electronic systems; telemetering and 
command circuits for space vehicles, timing, 
control and display circuits for the Hughes 
COLIDAR* (Coherent Light Detection and 
Ranging). 

If you are interested and believe that you can 
contribute, make your appointment today. 


jpervisor of Scientific Employnu 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 5, California 

'e promise you a reply within one we 


HUGHES 



main rotor tachometer: sensitive altim- 
eter and manifold pressure gage. Auto- 
motive-type gages are provided for 
engine oil pressure, engine oil tempera- 
ture. cylinder head temperature, fuel 
pressure, fuel quantity and generator 
output. Red warning lights arc pro- 
vided for transmission oil pressure loss 
and/or over-temperature. These auto- 
motive-tvpe warning lights have the 
same disadvantages in aircraft that they 
have in automobiles— they do not show 
trends and they cannot readily be seen 
if the lenses on the bulbs are in bright 
sunlight. 

Starting the machine is accomplished 
with an electric starter. After smooth 
engine operation is assured at 1.500 
rpm., the clutch lever is moved forward 
tightening tension on the eight belts 
and engaging the rotor. Wien fully 
engaged, engine rpm. will be 1,200 rpm. 
Throttle is not advanced as rotor is 
engaged. After operating temperatures 
arc within limits, magnetos arc cheeked 
at 1,800 rpm. 

Takeoff is accomplished after the en- 
gine reaches 2,700 rpm. at which time 
rotor speed comes up to 450-500 rpm. 
Raising the collective while holding a 
good amount of left rudder results in a 
verticil takeoff after which the machine 
can be maneuvered into forward flight. 
Best climb speed up to 500 ft. altitude 
is 60-70 mph. after which climb speed 
is reduced to 45 mph. Power is adjusted 
by using the throttle to control mani- 
fold pressure and collective pitch to con- 
trol rpm. Rate of climb at sea level. 


standard day is 1,450 fpm. Time to 
climb to 5,000 ft. is 4.5 min. 

In the air. the Hughes 269A shows 
good handling qualities. Directional 
stability is enhanced by a dorsal fin on 
the tail boom and longitudinal control 
is improved by a stabilizer. Like most 
rotary winged craft in which this pilot 
has flown, the machine requires con- 
stant attention to maintain precise flight 
paths. Flying a helicopter is somewhat 
like flying a fixed-wing aircraft with an 
aft center of gravity-displacements in 
attitude are not damped because posi- 
tive stability is lacking. Control forces 
arc light despite the lack of boost and 
it appears the 269A could be flown for 
several hours without excess fatigue. 
269A Advantages 

Advantages of the 269A's high 
power/weight ratio were demonstrated 
by Hughes southwest regional manager 
Jim Gustafson when the rotor speed was 
allowed to drop below the minimum 
of 400 rpm. It was unnecessary to trade- 
off any altitude to regain the lost rpm. 
Rotor speed was regained simply by ap- 
plying power. Similarly, when the en- 
gine was cut while hovering at 1,000 
ft., it was unnecessary to dump the 
nose to pick up forward speed with 
a resultant loss of altitude. Collective 
pitch was reduced and a transition to 
glide smoothly made without undue 
loss of altitude. Autorotation landings 
were accomplished without undue strain 
because of the helicopter's light disk 
loading and good controllability. 


The wheels, which arc stowed on the 
forward part of the skids, can be used 
for running takeoffs which may be nec- 
essary at high altitudes or at overload 
gross weights. The machine can be 
tipped forward and flying speed gained 
by running on the wheels if a vertical 
takeoff cannot be made. (The wheels 
are moved to the center of the skids 
for one-man ground handling.) 

The air-oil shock struts on the land- 
ing skids make for gentler landings in 
the case of uneven terrain and also allow 
the helicopter to settle down more 
gradually if a landing doesn’t happen to 
turn out the way the pilot planned. 
Ground resonance also is less likely to be 
encountered with the cushioning effect 
of the shock-mounted skids. 

Visibility is very good in all directions 
in the 269A. Of special note is the 
tinted canopy section to the rear of the 
cabin which permits backward visibility 
so that rearward flight may be safely 
accomplished. The rear window also 
permits the tail rotor to be cleared by 
the pilot prior to starting engine and 
engaging the rotors. 

Hughes 269A is an outgrowth of the 
YHO-2HU, a 1955 Army-funded devel- 
opment program which did not go into 
production but stimulated the light 
observation helicopter (LOH) program. 
Commercial certification of the helicop- 
ter was obtained in April, 1959. Pro- 
duction commenced in July, 1960, and 
the first completed aircraft rolled off the 
line in August, 1961. At year-end de- 
liveries stood at 1 5 helicopters. 
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Bureau of Standards Seeking Halt 
To Exodus of Top-Level Scientists 


By Philip J. Klass 

Washington-National Bureau of 
Standards is losing some of its top-level 
scientists to higher-paving industry jobs 
and it is this, rather than the number of 
government scientists leaving for indus- 
try, which has focused attention on the 
problem, according to Dr. Allen V. 
Astin, director of National Bureau of 
Standards. 

A related problem, also stemming 
from the growing disparity between in- 
dustry' and government salary structures, 
is the increased difficulty of attracting 
top-level young graduates. 

The results of recent Bureau of 
Standards studies may be representative 
of the problem facing other govern- 


ment laboratories. Astin headed a 
group which recently completed a gov- 
ernment-wide study of the problem of 
attracting and retaining scientists, but 
pending release of the report he de- 
clined to comment on its conclusions or 
recommendations (AW Dec. 11, p. 25). 

Ironically, universities which formerly 
experienced similar difficulties in at- 
tracting and holding competent physical 
scientists in the face of industry's higher 
pay scale, appear to have been more 
successful in boosting salaries than the 
government. Dr. Astin suggests. 

For example, in the past several 
rears the Bureau of Standards has 
sought to fill a number of division chief 
openings, which generally are CS-1 5 
civil sendee grade paying a top salary 
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VITAL: command and control systems which collect, transmit, process 
and display information to military commanders responsible for 
compressed-time decisions. 

MITRE 


is now engaged in designing and developing 
computer-based command and control systems 
which collect, sort, transmit, and display infor- 
mation vital to those who make command de- 
cisions. SAC’s Command and Control System, 
SAGE, BMEWS, NORAD, MIDAS and other 
urgent military programs are all within the scope 
of Mitre's system integration work. 

Formed in 1958, Mitre is an independent 
nonprofit corporation with a growing technical 

• Operations Research 

• Communications 

• Human Factors 

• System Cost Analysis 

• Econometrics 


staff engaged in systems planning, engineering 
and management for the Air Force Electronic 
Systems Division. 

You are invited to join this scientific com- 
munity and participate in important work which 
is performed in an atmosphere of objectivity 
and free inquiry. 

Engineers and scientists interested in the 
vital field of command and control technology 
may inquire about openings in: 


• Radar Systems and • Mathematics 

Techniques . Air Traffic Control 

• System Analysis System Development 

• Advanced System Design . Antenna Design 

• Computer Technology Microwave Components 


Write in confidence to: Vice President — Technical Operations, The Mitre Corporation, 
Post Office Box 208, Dept. WS10, Bedford, Massachusetts 
An equal opportunity employer 
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ELECTRONICS & SPACE 

ENGINEERS 

New long-range contracts at Ryan 
have created to p-salaried opportunities in sunny San Diego 



Ryan is on the move! New contracts call for years of research, design and 
development work on such space age projects as radar altimeters for the 
Surveyor lunar soft landing vehicle and the Saturn launch vehicle. Ryan 
Electronics is also the world leader in Doppler navigation systems, as well 
as in the field of space guidance and control. If you are a career engineer 
interested in a top-salaried job with stable, diversified Ryan ... if you 
would like to live in cool, sunny San Diego on the blue Pacific where the 
living is America's finest ... Send resume in complete confidence to: 
JAMES C. KERNS, Ryan Aeronautical Company, 5650 Kearny Mesa Rd., 
San Diego 12, California. 


RYAN 


ELECTRONICS 



Supersonic Tow Target Used in Project Highspeed 

Supersonic tow target (DF-6MFC) developed by Del Mar Engineering Laboratories was used in Project Highspeed (AW Oct. 9. p. 
21) to evaluate air defense capabilities of Convair F-106 and McDonnell F4H interceptors. RADOP (radar-optical) target system 
was towed at Mach 1.5 by both types of interceptors and furnished radar reflectivity and infrared characteristics of multi-jet bombers. It 
also dispenses colored powder for high-altitude visual tracking. Tow target is housed externally on the supersonic interceptors and is 
regulated by combination recl-lannchcr mounted on an underwing pylon. 


lias been no significant change during 
the interval, a scientist's Merit Index 
should have remained constant. 

The analysis shows that 103 section 
chiefs in the bureau currently have an 
average Merit Index of 0.S3, compared 
with 0.73 for 80 of the same scientists 
who were employed by Bureau of 
Standards 10 year's ago.’ This would 
appear to confirm the trend disclosed by 


studies at the division chief level. 

Although a general increase in bureau 
salaries seems needed, the more pressing 
problem is the ability to raise the sal- 
aries for top-level men. 

At present, the bureau has only 15 
super-grade authorizations which permit 
salaries greater than the 515,000 level. 
This permits only one-third of the di- 
vision chiefs to receive salaries above 


this figure. Yet when industry makes 
offers to such men, they usually are for 
525,000 or more. Dr. Astin says. Dur- 
ing the past year, Department of Com- 
merce received authorizations for five 
more super-grade positions, of which 
one went to Bureau of Standards. 

Dr. Astin estimates that the Bureau 
of Standards needs 100 super-grade 
authorizations. 
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PROBLEMATICAL RECREATIONS 101 



Mr. Perkins decided to redesign his rectangular rose-bed into the 
shape of a right-angled triangle. The existing bed measured 24' by 
35'. He discovered that he could make three different right tri- 
angular beds, each equal in area to the existing bed and each 
having sides of an integral number of feet. As it was his custom 
to fence his beds, he naturally chose the bed with the smallest 
perimeter. What were the dimensions, in feet, of the new bed? 

-Contributed 

Wide and deep are the microwave product lines covered in the 
new catalog from our Airtron Division, a broad picture of 
Airtron's total capability in ferrite devices, waveguides and wave- 
guide components, and solid state materials and devices. Look for 
yourself by requesting a copy of The Microwave Components 
Catalog from: 200 East Hanover Ave., Morris Plains, New Jersey. 


ANSWER TO LAST week's problem: Let X = man's final age. 
Then X = X/6 -f- X/12 -j- X/7 -|- 5 -f- X/2 -|- 4 with solution 
X = 84. 


ffl 


LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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TYPICAL ENGINEERING PROJECTS IN PROGRESS 
LIQUID ROCKET ENGINES ■ ADVANCED SUPER- 
SONIC AIRCRAFT POWER PLANTS ■ FUEL CELLS 
MAGNETOHYDRODYNAMICS ■ AEROSPACEPLANE 
PROPULSION SYSTEMS ■ NUCLEAR POWER ■ 
SOLAR ENERGY CONVERSION ■ ADVANCED 
CONTROL SYSTEMS ■ CRYOGENICS ■ THERMI- 
ONIC AND THERMOELECTRIC CONVERSION ■ 
ADVANCED MATERIALS DEVELOPMENT ■ SPACE 
VEHICLE MISSION ANALYSIS ■ TURBOJETS 


ENGINEERS: plan your space age careers 
. . . in CONNECTICUT or FLORIDA 


Wide-range opportunities exist for the creative engineer at the East Hartford, 
Connecticut Facility and Florida Research and Development Center of Pratt 
& Whitney Aircraft. 

Stemming from more than 35 years of leadership in the flight propulsion 
field, P&WA is assuming an ever-growing role in • space technology • in 
military and industrial powerplant development • in surface locomotion 
• in marine and submarine propulsion and in • a varied field of energy 
conversion systems. 

EXCELLENT FACI LITI ES: Privately owned facilities provide for the accelerated 
development-testing of advanced powerplants, advanced rocket motors, high 
mach turbo jet engines, and full-scale rocket components. Further assisting 
our engineers are comprehensive automatic data acquisition and processing 
systems, including the latest in computing facilities. 

Openings exist at all levels of experience for engineers and scientists who 
want to work as part of a team dedicated to maintaining Pratt & Whitney's 
position of leadership in the future. 




MR. P. R. SMITH, OFFICE 70 MR. J. W. MORTON, OFFICE 70 

PRATT & WHITNEY AIRCRAFT PRATT & WHITNEY AIRCRAFT 

410 MAIN STREET -or- WEST PALM BEACH 

EAST HARTFORD 8. CONNECTICUT FLORIDA 


Pratt & Whitney Aircraft 
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Accelerated Program In Advanced 
Turbine Engine Projects} 

Creates Need for Scientists and Engineers at 
ALLISON where 


Energy Conversion 



Is Our Business 


Allison — a name long famous for engineering, development and production of outstanding aircraft 
engines — has accumulated nearly half a century of experience in energy conversion. 

The tried and proven T56 and J71 — with their unmatched performance in the versatile Lock- 
heed C-130 Hercules and the McDonnell F3H Demon — are outstanding examples of Allison ac- 
complishments. The T56 also is going into the sub killer, Lockheed P3V, and in the Grumman 
aerial reconnaissance W2F. 

Other recent Allison engine accomplishments include the small, lightweight turbo-shaft engine 
for the Army’s next generation of Light Observation Helicopters. 

Perpetuating this distinguished history of achievement, Allison now is deep into advanced 
turbo-prop engine programs involving a thermal regenerative cycle — and air cooled turbine blades 
— for maximum fuel economy which increases aircraft range as much as 35%. 

Another Allison development in advanced types of air-breathing engines is a by-pass turbo-jet 
for supersonic aircraft, both military and commercial. 


Allison’s extensive, overall program includes work on 
advanced forms of engines, not only for aircraft, but for 
surface vehicles and industrial power plants as well. Ex- 
panded activities in these various fields create requirements 
NOW for: 

• BS, ME or AE with experience. Design of advanced 
air-breathing engines for aircraft, vehicles and for industrial 
applications. 

• AE or ME with 8 to 10 years experience in propul- 
sion field. Advanced systems studies aimed toward propul- 
sion for advanced aircraft. 

• AE or ME with experience. Design of specific turbo- 
machinery for use in cryogenic field. 


• BS, ME or AE with substantial experience. Design 
from layout stage, advanced versions of thermally regenera- 
tive turbo-prop and turbo-shaft engines. 

• Other openings exist for scientists and engineers 
qualified in various phases of Allison’s advanced energy 
conversion programs. 

Allison’s well-equipped facility is located in Indianapolis. 
And, if you’re interested in graduate work, a graduate study 
program is available at the new Purdue University center 
in Indianapolis. Also convenient are Butler and Indiana 
Universities. Send your resume and write for an interview 
to : Mr. V. A. Rhodes, Professional and Scientific Placement, 
Dept. 801, Allison Division, General Motors Corporation, 
Indianapolis 6, Indiana. 


ALLISON DIVISION • General Motors Corporation 

An equal opportunity employer 
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Excess Conferences 


Aviation Week w 


e* the opinion t 
•* raised in the 


, il societies 

operate and police themselves or company 
managements will he forced to arbitrarily 
lower the boom on conference attendance. 

I would like to draw your attention to 
one current effort at coordination along tlic 
lines suggested by Mr. Klass. The Instru- 
ment Society of America’s Eighth Aerospace 
Instrumentation Symposium and the Na- 
tional Telemetering Conference have inte- 
grated their programs into the one week of 
May 21-25, in Washington. D. C. 

The conference organizations are separate, 
each retaining its identity, but the pro- 
grams have been arranged to provide a 
logical progression for the week as a whole. 
Hie ISA symposium runs from Monday to 
Wednesday, covering measurement of space 
properties, measurement of vehicle per- 

The'wTC "runs fronC Wednesday ^Friday, 
covering data transmission techniques, data 
' ' ' ' lation processing. We 

the solicitation , , 
g each other's meetings, 
this arrangement will result in 
greater success for both conferences than 
each would have separately. 

Incidentally, the Plight Test Instrumen- 
tation Symposium (forerunner of Aerospace 
Instrumentation Symposium) has always 
tried to take care of the needs for “bull- 
session" meetings and short presentations 
by devoting the afternoons to many small 
informal workshops guided by discussion 
leaders. We have found these to be quite 
successful for attracting "10-minute papers" 
and lively interchange of information. 

George Toumanoi f 

Program Chairman 

Instrument Society of America 


As a long-term (15 years) reader and ad- 
mirer of Aviation Week. I have previously 
found little to complain about. I have two 
comments, however, on vour Dee. 25 issue. 

In Phil Klass’s article on the convention 
problem (p. 51). I wholeheartedly agree 
with his statement of the problem and feci 
that his suggestions on reduction of overlap 
and changes in paper selection procedures 
and convention format have considerable 
merit. I note, however, that in his discus- 
sion he overlooked an important existing 
effort along these lines — the annual Joint 
Automatic Control Conferences co-spon- 
sored bv the IRE-PGAC, the AIEE. the 
ASME,' the ISA, and the AIChE-cvcn 
though the second of these meetings at 
Boulder was included in his convention 
chart for June. 1961. 

These five societies (and more arc ex- 
pected to participate in the future) have 
agreed to hold a single annual high-quality 
joint control conference (current size limit is 
60 papers) and to hold or participate in 
io other control meetings of national scope. 


will be withheld o 


about through the American Automatic 
Control Council (AACC). formed in 1958 
by the same five societies to represent the 
U. S. in the International Federation on 
Automatic Control (IFAC). AACC serves 
much the same function in the control field 
that the more recently formed American 


has grown i 
lint Compu 


ties (AFIPS) mentioned i 
in the computer field. AFIPS has I 
of the long-term series 
Conferences — the reverse or me sequence 
of events in the control field. 

tonal location of Dr. C. II. Townes "at 
Harvard.” Dr. Tow nes’ work on masers and 
lasers was done at Columbia University be- 
fore he came to MIT as Provost in mid- 
1961. 

John E. Ward 
Assistant Director 
Electronic Systems 
Massachusetts Institute of Technology 
Cambridge, Mass. 

System Credit 

The article on the Propulsion Data Svs- 
tem for the C-130I3 aircraft (AW Dec. IS. 
p. S3) presented an excellent summary of 
the pertinent features of the system and its 
operation. Unfortunately, a major point 
concerning the participation of the 
Force in this development 

The basic concept of the system origi- 
nated with Chief Warrant Officer C. Fels 
and Mr. Paul Blore of the Flight Control 
Branch. Flight Vehicle Division of the 
Directorate of Operational Support Engi- 
neering. Aeronautical Svstcms Division. Ac- 
tual development of the prototype system 
lias been sponsored under contract 
AF33(6Q0)41462. 

.Aside from this omission the article was 
well prepared. 


itted. 


reality the pilots have done everything 
possible to dilute the flight engineers' train- 
ing. This high percentage group of airline 
pilots want flight engineers licenses and, of 
course, the flight engineers jobs now, and 

slow process of the Feinsingcr report. A 
pressure group such as the pilots will not 
stop abusing others until they have their 
way, right or wrong. 

(Name withheld by request.) 

A Perceptive Reader 
Amitvville, N. Y. 

Supersonic Gap 

Where is the United States' aircraft in- 
dustry? This is a question that I have found 


enng o 


c often 


sonic Caravcllc (AW Dc^ -Tp "'-^ fws 
almost the straw that broke the camel's 
back. It now seems almost certain that the 
first supersonic airliner in the Free World 
will be wearing the tricolor. This seems to 
fit the pattern as far as turbine-powered 
airliners are concerned, that being of other 
than U. S. design. 

liner Apr. 21. 1952. when il British Comet 
1 carried the world's first jet airline pas- 
sengers? It was vet to fly for the first time. 
Where was the American turboprop when 

on the drawing boards, and it wasn't fit 

airlinw'late in IKS, Late in 1959 National 
Airlines placed leased PanAm’s 707s on the 
New York-Miami run. and bv virtue of this 
line the first domestic' U. S. flag car- 


to fly 


se Capit 


It was 
Airlines 


mold 


This cooperative effort has been brought for flight engineers as 


Air Data Engineering 
Tlv. Bendix Corp. 
Eclipse-Pioneer Division 


Feinsinger Dispute 

Your Airline Observer item (AW Dec. 25. 
p. 3-1 1 about the high percentage of airline 
pilots opposing the Feinsinger report be- 
cause of an insufficient amount of training 
for flight engineers and copilots may well 
be true. Past history shows this to be noth- 
ing more than a snare and a delusion. The 
pilots have reduced ground school training 
not only for themselves, but they have pres- 
sured the carriers into reducing the training 
Well. There is proof 


the British Comet 
ordered. Now it seems that the only super- 

drawing boards is le Super Caravcllc. and 
Panair do Brasil has all but signed a letter 
of intent to buy a few of them. 

With all the financial and technological 

incredible (with all due respect to Slid 
Aviation) that the first supersonic transport 
in the Western Hemisphere will probably 
be of French design, flying the Brazilian 
flag. Where is the United States’ aircraft 
industry? 


Letter Scored 

A suggestion to Mr. Herbert Single re- 
garding his letter in Aviation Week, Dec. 
25 (p. 86) titled "No Go/No Show.” 
Problems are not salved by remarks made 
with bias and lack of analysis of the problem 
at hand. Your suggestion solves nothing! 

M. D. Hamilton 
Calgary. Alberta 
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STEERING GEAR FOR MERCURY ASTRONAUTS 


Conventional aircraft control surfaces will not guide 
space ships and capsules. Rudders, ailerons and ele- 
vators find no resistance and hence produce no 
reaction to their movements where there is no atmos- 
phere. Even at altitudes only half way up, they are 
sluggishly ineffective. 

The accepted answer to a dependable steering mecha- 
nism for astronauts is a system of jet reaction controls 
developed and produced by Bell Aerosystems Com- 
pany. First used on Bell's own supersonic X-IB 
several years ago. the system has been greatly improved 
and adopted for the X-15, the Mercury man-in-space 
project and other space vehicles. 

Through strategically located, low and high thrust ( I to 

<© 


1500 pound) rocket engines. Bell's reaction controls 
not only position and guide the ship by controlling the 
roll, pitch and yaw, but they also provide for orbit 
changes and retro-thrust. Some of the jets are throttle- 
able while others can be operated in combination to 
provide the astronaut positive and flexible control. 
This revolutionary steering gear for space, available 
using monopropellants or high energy bipropellants, 
is just one of many advanced projects which are 
currently engaging the diversified talents of Bell 
Aerosystems Company in the fields of rocketry, avi- 
onics and space techniques. Engineers and scientists 
seeking challenging, long-range career opportunities 
can find them at Bell. 

BELL AEROSYSTEMS COMPANY 
BUFFALO 5. N.Y. 

DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 



The combat value of an advanced base is 
directly related to the efficient use of its supplies. 
Defense planners, seeking to increase the combat 
potential of advanced bases, quickly come to grips 
with the economics of logistics. The two-mission 
Phantom xc simplifies the logistic problem be- 
cause this one airplane provides the capability for 
not only air defense, but also for long range 
air-to-ground strikes and troop support. Yet 
Phantom xc support personnel and equipment 
requirements are no greater than for other 
fighters with single mission capability. 

The Phantom xc can effectively deliver 


Sparrow xct and Sidewinder missiles against air- 
to-air targets in addition to a full range of ground 
strike “iron” bombs and nuclear stores. Simply 
varying the armament of the Phantom xc fits the 
advanced base to shifting combat situations in 
minutes, in any kind of weather, day or night. 

This two-engine, two-man, Mach 2+ fighter 
holds world speed records for 500, 100, and 3 
kilometers, has crossed the continent in 170 
minutes, reached an altitude of 98,560 feet and 
has a dash speed in excess of 1500 mph. Combat 
equipped, the Phantom xc operates easily from 
existing 5000 foot runways. 
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Employment opportunities exist for engineers and scientists. Write: Professional Placement, McDonnell Aircraft, St. Louis 66, Missouri. An equal opportunity employer. 



